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ABSTRACT

Two computer programs are presented and
illustrated “or statistical selection of events
from magnetic tapes containing images of U,S, Coast
& Geodetic Survey Earthquake Carus, The first pro-
gram produces an cutput tape containing cards for
all events within a given time range, depth range,
and geographical area. The area 1s specified by
arbitrary sets 0" trapezoids whose parallel sides
are latitude lines. Three major selismic regional-
izations (Gutenberg and Richter's, Schaeffner's
and Texas Instruments') have been card coded into
such sets.

The second program selects, from tlre
output tape of the first program, all eventis in
given magnitude ranges. It then shuffles the
events using the Rand random digits and deals out
a selected numoer of them.
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1. Introduction

The approach to sorting embodied by the programs
presented herein was motivated by the ruquirements of an
unbiased approach to discrimination technique evaluation.
Given a well-defined Jdecision criterion to be evaluated one
wlishes to estimate both its failure probablility by trials on
records from nuclear events, and its false-alarin rute by
trials on records from earthquakes. Inasmuch as such esti-
mates figure in international negotliations it is clearly
imperative to minimize the possibility of charges of bilas in
the deceign of tne experiments leading to the estimates, A
critical aspect of this design is the selection of events
on whose records trials are toc be made., The selection
should constitute as representative a sample as possible
of the ensemble of events to he experienced by the detec-
tion network for the territory in gquestion.

On the assumption that the vast earthquake compi-
lations of the U,S, Coast & Geodetic Survey are a reasopable
approximation to the true ensemble of events in any given
territory, then e merely have to draw our sample randcemly
from the U,S.C.&G.S. compilation, of course within con-
straints, pertaining, e.g., to territory or to depth of
focus, implied by grosser discriminations than the technioue
under examination. Such 18 the type of sampling ensbled by
the programs presented here,

Certainly this assumption 18 open to serious
quegstion on various grounds such as non-ideal distribution
of recording stations and the changing nature of instru-
mentation. But at least these are matters of record so
that in principle we could examine and correct fer the
biases inherent in the U,5,C.&G.S. compilation.




The two programs permi¢ an experimenter to maxke
requests of the followirg form.

"Select N events randomly in the time
pericd A to B, of magnitude vrange X to
Y and depth range D %o E; and which tobk
place in the following gecgraphical area: "

Thus the function performed ..: rather simple in
concept., But the forms used tc realize this retrieval are
complicated by the need to minimize retrieval time, and are
worth some comments.

Consider first the question of computational
representation of geographical areas. Perhaps the most
efficient representation »of a simply~connected region would
be in terms of its perimeter and would consist of an ordered
sequence of latitude-longitude palrs on the perimeter, a
corresponding sequence of indicetore as to whether the arcs
assumec to Join successive pairs are great circles or rhumb
iines, and a right or left hand rule for sense of iraverse.
In our application each event from thousands of events must
be tested to determine whether or not it falls in the given
area, and the test would be exceedingly time consuming work-
ing from this type of areal specification.

The simplest shape from a test point of view is
a rectangle in latitude and lorgitude, which suggests aecom-
position of areas into rectangle sets. We have preferred
however to de:ompose areas8 into sets of ¢(rapezoids of which
two sldes are latitudes and the others are rhumb lines, on
the conviction that the advantage of smaller sets required
for comparable accuracy signiflicantly cutweighs, for the
geo-political areas of present concern, the disadvantage of
the icnger test time for trapezoids.




Finally in this connection we should note that the
geographlical areas of interest may not always coilncide with
one of the individual regions as given in the breakdowns of
Section 3 but may consist of the logical sum of a number of
these regions, Tc allow for this type of eventuality the
sorting programs take, as thelr concept of a single geo~
graphical area, an arbitrary number of regions each of
which conslsts of its own number of subtrapezolds and each
with 1ts own circumscribing ancd inscribing trapezoids.

Next consider the tape motion and storage problems
inn the light of the random selection requirement, The U.S,
C.&G.S. tape contains one BCD card image record per event
and the events are chronolcgically ordered. As a first
approximation we could have the computer wheel the tape
to the 1ow end of the desired time window and then start
performing multiple tests on the guccessive cards, punching
out a copy of each card accepted until the desired number
of events has been selected, The trouble with this proce-
dure, of course, is that such selections are not random but
contigously bunched in the from end of the time window.

Of course one might forego the random selection
feature for the sake of simplicity, seeking Jjustification
in the empirical evidence indicating that earthquake occur-
rences form a stationary orocess with no 3easonal variation,
In some applications this might be adequate reasoning but
nct in the detection evaluation problem. For here we are
vitally concerned with microseismic noise levels which are
known to be strongly seasonal.

To get our N random samples we must note every
event that passes the sorting tests, then shuffle them all
and deal out the first N. Since it is restrictive co




assume that the set of cards for all events passing the
sortinz test can be stored in core memory {say there are
M of these events) our procedure runs basically as fol-

lows,

1. Select and copy the M cards onto a scratch tape
and rewina 1it,.

2., Shuffle the integers 1, 2, ..., M.

3, Take the first N of the shuffled integers and
order them by increasing size.

4, Pass through the scratch tape seleccting out and
copying onto the output tape all cards whose phys-
ical ordering indices are successively picked up
from the integer list produced in process 3.

The principal elaboration of this process actually
incorporat-d in the programs 1s a feature allowing the sim-
ultaneous sampling of events for a number of magnitude ran-
ges rather than for Just one., This 1s achieved with no
additional scratch tapes and no additional passes through
elther tape and the details may be studied from Section 4,

A final feature worth noting is that the shuffling
logic, which 18 based on the use of the Rand million random
digits, i.e., a magnetic tape of these digits, permits, via
an orizin control parameter, independent shufflings from
successive runs of the program,




2. U.,8.C.&G,S. Earthquake Cards

For reference purposes we review here the infor-
mation format of the U,S.C.&G.S. earthguake cards, There 1is
one PDE card for each event and each card specifies time,
location, magnltude, and geographical area as follows.

Columns Contents Format
1-2 Month (r.e., 01,02,...,12) I2
3‘& Day (1oeo, 01102;000131> 12
5=6 Year (e.g., 90,61,. .) 12
7-8 Hour (z) (L.e., 00,...,23) I2
9-10 Minutes (z) (i.e., 00,...,99) 12
11-14 Seconds (z) F4,1
15-1 Latitude in degrees (unsigned) F4.,1
[ LHN
19 Latitude North-Scuth indicator Al or
1HS
20-24 Iongitude in degrees (unsigned) F5.1
1HE
25 Longitude Kast-Went indicator Al or
LIHH
26-28 Depth in Km, 13 (or F3.0)
2G-30" Magnitude F3.1
. 1HB
32 Magnitude source indicator Al 1HP
1HC
33-80 Comment field (geoxraphical 8A6
location) i
£1-84 Serializ . ‘on index within I4
Ziven month l

*Field left blank if mapnitude unknown,




3., Selismic Reglonallzatlion Cards

For purposes of the scrting programs of the next
section, a geographical arez i1s a collection of reglons each
of which 18 composed of a group of trapezoldal subreglons.
This section defincs the card coding of reglons and lists
the codings corresponding to three different selsmic divi-
sicng ©f the sorld. These divisions, previously published,
are due to Gutenber~ andé Richter, to Texas Instruments, and
tc S~haeffner,

Coding Conventlons

A irapezoidal region is the regicn enclosed by
any trapezclcd drawn on a Mercator projection map where two
of the eldes are constant latltude liines. The more north-
erly of these two sides 1s specified by its latitude, LATHI,
the longitude of its western end, LNGHIW, and that of its
eastern and, LNGHIE. The routherly side 1s specified sini-
iarly by the analogous quantities LATLO, LNGLOW, and LNGIOE.
The following conventions are used in card coding these
six quantities,.

1. Iatitudes are considered to be in the exclusive range,

-~90.0° to +9G.0°, pusitive direction northerly, the
poles belng excluded.

2. LATH1 18 always the moat northerly latitude, i.e.,
LATHI > LATLO.

3. Longitudes are considered to be %n the inclusive range,
0.0° to +360.0°, pcsitive direction easterly, except*
that 350.0° 1s added in cases where the meridian runs
through the trapezold 1n order to cuarantee that the
corner longltudes {rom a monotonel:r increasing sequence
ag one moves eastward.

om———

QThis 1s an aggravation that should have been left for the
program to worry about,




4, Triangles are permitted, 1l.,e., either LNGHIE = LNGHIW
or LNGLOE = LNGLOW,

5. Strips around the world are permitted, i,e.,
LNGHIW = LNGIOW = 0.0°, LNGHIE = LNGHIW = 360.0°,

A single regicn is the region enclosed by any

set of trapezoldal regi-ns, associated with which set there
1s d=firned a circumscribing and an inscribing trapezoid.

The circumscribing (inscribing) trapezoid 1s the amallest
(largest) trapezoidal regicn whici encloses (1s enclosed by)
the single region, The single reglion need not be simply
connected although in all cases of the present section (t
13. A sin_.e region is coded onto 9 or more punched cards
as follows,

Card No. 1

vols, 1-24 contain 24 2lphanumeric characters civing
author who defined the region

cols. 25~37 contaln the 13 characters "REGION NUMBER"
col., 38 blank

cols, 39-41 contaln a 3-digit region number in FORMAT(I3)
col, 42 blank

cols., 43-80 contaln 36 alphanumeric characters giving the
geographical name of the region

Card No. 2 contains the 26 characters "CIRCUMSCRIBED BY
TRAPEZUID" in cols. 4-29

Card No. 3 contains alphanumeric defin=d by

FORMAT (7X, SHLATHI, 5X, SHLATLO, 5X, OHLMNGHIW,
1 KX, GHLNGHIE, 4X, GHLNGLOW, ﬁX, 6HLNGLOE )

Card No, 4 contains LATHI, LATLG, LNGHTW, LNGHIE, LNGLOW,
LNGLOE, in FORMAT{2X, 6F10.1), defining the cir-
cumscribing trapezoid of the reclon

Zard No. 5 contalns the 22 characters "INSCRIBED BY TRAPEZOID"
‘n cols U4-29




"ara Kol b erntalins TATHI, LATLO, LNGEIW, LNGHIE, LNGLOa,
LNGLOE, in rORMAT(2X, 0F10.1), defining the
insceriting trapezoid of the reqion

Card lo. 7
cols. 1-5 contailn NTSK in FORMAT(I%), where NTSR = no.
of trapezoidal subreslons
onl, £ blank

cols., 7-32 contain the 20 cnaracters "TRAPEZOIDAL
SUBREGIONS ARE"

cards No. Y, G, ..., 5+NTSR-1 contain

IXSR, LATIiI, LATLO, LNGHIW, LNGHIE, UNGLOW, LNGLOE,
1n FORMAT(I5, F7.1, SF10.1Y, defining the succes-
sive trapezoldal subrecglions. where IXSR 1is the
subregion index run.iing from 1 to NTSH.

The Jutenberg and Richter Division

The flirst division we have coded 3is from
"Selsmicity cf the Earth" by B. Gutenberg amd €., R. Richter
(Princeton University Press, 1954),

The principal criterion used in forming the
divisions was primarlly geographicai, but rtne intensity
of selsmic activitly and the geological structures of the
reglons were also considered. In their original work,
Gutenberg and Richter delineated the worad into 53 regions,
tul they did rnot asslgn two of them reglon numbers. More-
over, in the orlglnal work, two of the rejgions, Region 40
(Manchuria) and Region 51 (Rumanla), are not only limited
to deep and Intermedlate shocks, but are also 1il-delin-
eated (Reglon 46) and very small in size (Rezion “1). For
generalization, we have omitted these two reglons, assign-
ing Reglon 45 to the resion of Tasmarnia Island and 7oral Sea




(wh*ch 1is separated from the portion of the original Repion
33 - Indlan Ocean - east of Australla), and Reglon 51 to

one of the two unassigned reglons of the original work,
South China Sea and Vicinity, The other unassignred reglon
of tre original work is the portion of the Pacific Ocean
south of the Ryukyu Islands, which we have designated to

be Hegion 52. Thus this divigliorn we used is actually a
sli:zht modification of the original Gutenberg and Richter's,

Furthermore, the delineations of four conti-
nental regions (Region 34 - North America, Region 35 -
Brazilian Shield, Keglori 36 - Western Eurcpe, and Region
38 - Australia) in the original division are not clear-cut.
There are merely rf_jion numbers assigned but no thick-lined
boundaries. Presumably the regional boundary follows the
natural boundary of the cmntinents. But, this is incon-
venlent for our purnose of subdividing them into trape-
zoldal groups. Thus, some modification 1s also made in
this case. For 1instance, we drew straight iines as close
as possible along those continental boundaries and hence
made those regions into rather simple geometrical shapes.

The regional names we have assigned for this
division primarily follow Gutenberg and Richter's original
vwork, but the geographical names assigned by them do not
always correspond to a single earthquake region and may
extend to several reglons. Therefore, we have made some
adjustments so that the names of the earthauake regions
correspond more with thelr gzeographical trencs. Furthermore,
gutenberg and Richter did not assign names to some regions,
and to those we have given names.

Fizure 1. shows the Gutenberg and Richter divi-
gion with the above modifications, and the following pages
iist the corresponding card decks,
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THE CUTENBERG ANTC RICHTER CPVISION

GUTENEBERG ANC RICHTER
CYRCUMSCRIBED 8Y TRAPEZCGID

VATHI LATLO LNGHIW

65.0 50.0 164.C
INSCRIBED BY YRAPEZIQID

60.0 500 164.0
2 TRAPEZQOICAL SUBREGICNS ARE
1 65.0 600 ¢00.0
2 60.0 5C.0 164.0

LNGHIE
218.0

218.0

218.0
218.0

REGION NUMBER OOl ALEUTIAN ARC

LNGLOW LNGLOE
164.0 218.0
lb"oo 21800
200.0 218.0
164.0 218.0

GUTENEERG AMD RICHTER REGION NUMBER 002 ALASKA TCO BRITVISH COLUMBIA

CIRCUMSCRIBED BY TRAPEZQID

LATHI LATLO LNGHIW

65.0 4540 218.0
INSCRIBED BY TRAPEZOID

65.0 4320 2ia.0
1 TRAPEZGICAL SUBREGIONS ARE
1 65.0 4540 218.0

LNGHIE
245.0

245.0

245.0

GUTENEERG AND RICHTER REGION NUMBER 003 CALIFORNIA

CIRCUMSCRIBED BY TRAPEZOID

-ATH{ LATLC LNGHIW

45.0 31.0 225.0
INSCRIBED BY TRAPEZCID

45.0 1.0 225.0
2 TRAPEICICAL SUBREGIONS ARE
1 45.0 34,5 225.0
2 34.5 31J0 225.0

GUTENEERG AND RICHTER REGION NUMBER 004 B8AJA

CIRCUMISCRIBED B8Y Vi APEZOIC

LATHI LATLO LNGHLW

31.0 0.0 <35.0
INSCRIBED BY TRAPEIOQ10

31.0 20.0 235.0

1 TRAPEZOICAL SUBREGIONS ARE

1 31.0 2040 235.0

GUTENEERG AND RIC.(TER
CIRCUKSCRIBED BY TRAPEICID

LATHI LATLG LNGHI®

20.0 10.0 240.0
INSCRIBED BY TRAPEZ0IO

20.0 10.0 240.0

1 TRAPEZOICALL SUBREGICNS ARE

1 20.9 10.0 240.3

LNGHIE
2438.0

Z45.0

245.0
248.9

LNGHIE
248.0

248.0

248.0

LNGHIE
270.0

270.0

270.0

11

LNGLOW LNGLOE
218.0 245.0
218.0 245.0
218.0 245.0
LNGLOW LNGLOE
225.0 2648.0
225.0 245.0
225.0 245.0
225.0 2438.0

CALIFOFNIA

LNGLOW LNGLOE
235.0 257.0
235.0 257.0
235.0 257.0

REGICN NUMBER 005 SOUTHERN MEXICO

LNGLOW LNGLOE
240.9 270.0
240.0 270.0
240.0 270.0




CUTENEERG ANED RICH TEK
CIRCUMSCRIEFD BY TRAPEZCIC

LAYHI LATLC LANGHIR
15.0 €50 J10.C
INSCRIBED BY TRAPEZICID
15.0 €50 270.0
1 TRAPLZOICAL SUBREGICNS ARE
1 15.0 C5.0 270.0

GUTENEERG AND RICHTER
CIRCUMSCRIBEL BY TRAPEZCID

LATHI LATLO LNGHIw

25.0 05, (i 210.0
INSCRIBED BY TRAPLZIOID

25.0 £5.0 270.0
2 TRAPEIZQITAL SUBREGIONS ARE
1 25.9 15.0 270.0
2 15.0 C5.0 285.0

CUTENEERG AND RICHTER
CIRCUMSCRIBED B8Y TRAPEZCIC

LATH] LAYLO LNGHI W

0500 --‘700 275.0
INSCRIBED BY TRAPEZDID

0500 "37.0 27500
] TRAPEZCGICAL SUBREGIUNS ARE
i 05.0 -37.0 2715.0

SCULTENEERG ANEC RICHTER
CIRCUMSCRIBED By TRAPEICIC

LATHI LATLO CNGHI W

-37.0 -65.0 215.0
INSCRIBED BY TRAPEZCID

-37.0 -65.0 215.0
2 TRAPEZOICAL SUBREGIONS AKE
l '37.0 'S0.0 27500
2 -5000 "65.0 275.0

CUVYENEBERG AND RICKTER
CIRCUMSCRIBED BY TRAPEZCID

LATHI LATLC LNGHIW

-50.0 -70.0 290.90
INSCRIBED BY TRAPELCID

"50.0 "7000 290.0

1 TRAPEZIOQICAL SUBREGIONS AKRFE
1 —5000 "70.0 ZQOOO

GUTENEERG ANC RICHTER
CIRCUMSCRIBED BY TRAPEZCIC

LATHI LATLC LNGHT

-37.0 -¢0.0 155.0
INSCRIBED 8Y TRAPEZOIO

-37.C -60.0 155.0

1 TRAPEZOICAL SUBREGIONS ARL
1 -37.0 -¢0.0 155.0

Rthl(f‘i N’LMHER (Y ()¢ T
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LNGe L E tNGLOW
309%. 0 S10.0
Int .0 300.0
305.0 270.0
30%.0 285.0

RECICN NULMBER 008 AMDEAN Z2ONE

LNGHIE LMNGLOW
305.0 275.0
30%.0 215.0
305.0 2715.0

REGION NULMBER 009 SOUTHERN SGUTH

LNGHIE LNGLOw
305.0 275.0
290.0 275.0
305.0 275.0
290.0 215.0

LHGHIE LNGLOW
350.0 290.0
350.0 290.0
350.0 290.0

REGION NLMEER 011 NEW ZEALAND

LNGHIE LNGLOW
180.C 155.0
180.C 155.0
180.0 155.0

285.C

REGICN NUMEER 007 Twi  AKICBEAN LOQOP

LNGLOE
305.0

305.0

305.0
305.0

LNGLCE
305.0

305.0
305.0
AMERICA

LNGLOE
305.0

290.0

305.0
290.0

REGICN NULMBER 010 SOUTHERN ANTILLES

LNGLOE
350.0

350.0

350.0

ULNGLOE
180.0

180.0

180.0




GUTENEERG AMD RICHTER REGICN NUMBER 012 VHE TONGA SALIENTY
CIRCUMSCRIBED BY TRAPEZCID

LATHI LATLO LNGHIw LNGHIE LNGLGwW UNGLOE

-10.0 -37.0 175.0 190.0 175.0 190.0
INSCRIBED BY TRAPEIDID

-19.5 -37.0 175.0 190.0 175.0 190.0
3 YRAPEIOICAL SUBREGIONS ARE
l -1000 -15.0 185.0 19000 135.0 190.0
2 -15.0 -1945 180.0 i90.0 180.0 190.0
3 -1905 '37.0 17500 19000 175.0 190.0

GUTENEERG AND RICHTER REGION NUMBER 013 FIJI ISLANDS AND VICINITY
CIRCUMSCRIBED BY TRAPELZCID

LATHI LATLO LNGHI W LNGHIE LNGLOW LNGLOE

-10.0 ~1945 172.0 185.0 172.0 185.0
INSCRIBED BY TRAPEZICIC

~-10.0 ~19.5 172.0 180.0C 172.0 160.90
2 TRAPFINIDAIL SUBREGIONS ARE
l '10&0 -15.0 172.0 18500 172.0 18500
2 -15.0 -19.5 172.0 180.0 172.0 180.0

GUTENBERG AND RICHTER REGION NUMBER Ol4 NEW HEBRIDES
CIRCUMSCRIBED BY VTRAPEZCID

LATH] LATLO LNGHIW LNGHIE LNGLOW LNGLQE

-10.0 -25.0 165.0 175.0 165.0 175.0
INSCRIBED BY TRAPEZO0IOD

-10.0 -25.0 165.0 172.0 165.0 172.0
2 TRAPEZOICAL SUBREGIONS ARE
1 -10.0 ~19.5 165.0 172.0 165.0 172.0
2 -19.5 "2500 165.0 175.0 165.0 175.0

GUTENEBERG AND RICHIER REGIUGN NUMBER 015 SGLOMON ISLANDS
CIRCUMSCRIBED BY TRAPEZCID

LATHI LATLO LNGHI W LNGHIE LNGLOW LNGLOCE
0.0 -15.0 150.0 165.0 150.0 165.0
INSCRIBED 8Y TRAPEZQID
6.0 -15.0 150.0 165.0 150.0 165.0
1 TRAPEZOICAL SUBREGIONS ARE
1 0.0 -15.0 15G.0 165.0 150.0 165.0

GUTENEERG AND RICHTER REGIOM NUMBER 016 NEW GUINEA
CIRCUMSCRIBED BY TRAPELZOQIC

LATHI LATLG LNGHIW LNGHIE LNGLOW LNGLOE
0.0 ~10.0C 130.,0 150.0 130.0 150.0
INSCRIBED 8Y TRAPEZQOID
0.0 -10.0 132.0 150.0 132.0 150.0
2 TRAPEIGICAL SUBREGIONS ARE
1 .0 ~03.0 130.0 150.0 130.0 150.0
2 -03.0 =-10.0 132.0 1560.0 132.0 150.N0

13




GUTENEERG ANC RICHTER REGICN NULMEFR 17 CAROLU INT TS ANDS
CIRTUMSCRIBEL BY TRAPEZCIC

LATHI LATLO LNGHIW UNGHTE LhouiUn LNGLLE

13.5 C. 0 130.0 150.0 13G6.0 %040
INSCRIBELC BY TRAPEZC!D

13.5 6.0 130.0 150.0 130,0 15C.0
1 TRAPEZCICAL SUBREGICNS ARE
1 13.5 C.0 130.0 150.0 130.0 150.C

GUTENEERG AND RICHTER REGICN NUMBER 018 OGASARA AND MARIANAS [SLANLS
CIRCUMSCRIBEC BY TRAPEZCID

LATHKI LATLO LNGHI W LNGHIE LNGLOW LNGLCGE

34.0 13,8 136.0 150.0 136.0 150.0
INSCRIBED BY TRAPEZ0ID

34,0 13,5 136.0 15".¢ 136.0 150.0
1 TRAPEZOIDAL SUBREGIONS ARE
1 34.0 13.5 136.0 150.0 136.0 150.0

GUTENEERG AND RICHTER REGION NUMBER 019 HONSHU , HOKKAIDO o FURTL FSUANGC
CIRCUMSCRIBED BY TRAPEZCID

LATH] LATLO LNGHIi W LNGHIE LNGLCW LNGLCE

60.0 34.0 160.0 164.0 123.5 1¢64.0
INSCRIBED BY TRAPEZOID

55.0 364.0 160.0 164.0 136.0 140.0
5 TRAPEZOICAL SUBREGIONS ARE
1 60.0 55.0 160.0 164.0 160.0 164.0
2 55.0 50.0 160.0 166.0 150.5 164.0
3 50.0 %0.0 150.5 164.0 132.0 155.3
4 4C.0 36.5 132.0 155.3 136.0 152.2
$ 36.0 34,0 136.0 152.2 136.0 150.0

GUTENBERG AND RICKTER REGION NUMBER 020 SHIKOKU KYUSHU,RYUKYU [SLANDS
CIRCUMSCRIBED BY TRAPEZCID

LITH] LATLO LNGHIW LNGHIE LNGLOW LNGLCE
36.5 25.0 125.0 136.0 i25.0 136.¢C
INSCRIBED BY TRAPEZ0ID
36.5 25.0 125.¢ 136.0 125.0 136.0
1 TRAPEZOICAL SUBREGIONS ARE
1 36.5 -0 125.0 136.0 125%.0 136.0

GUTENBERG AND RICHTER REGION NUMBER 02} TAIWAN AND VICINITY
CIRCUMSCRIBED BY TRAPEZCID

LATHI LATLO LNGHI W LNGHIE LMGLOW LNGLOE

28.0 21.C i15.0 125.0 113.0 125.0
INSCRIBED BY TRAPE20I1D

28.0 210 ils.0 125.0 115.0 125.0
1 YRAPEZOICAL SUBREGIDNS A&RE
! 28.0 21 C 115.0 125.0 l115.0 125.0
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FUTENEERG AINC RICHTER REGION NUMBRER 022 PHILIPPINES
CiRCUMSCRIBED BY TRAPEZQID

LATHI LATLO LNGHIW LNGHIE UNGLOW LNGLOE
21.0 05.0 115.0 130.0 115.0 130.0
INSCRIBED BY TRAPEIU!D
21.0 05.0 115.0 130.0 115.0 130.0
I TRAPEZOIDAL SUBREGICMS ARE
) 21.0 05.0 '15.0 130.0 115.0 130.0

QUTENEERnS AND RICHTER REGION NUMBER 023 CELESES AND MOLUCCAS
CIRCUMSCRIBE] BY TRAPEZCID

LATHI LATLO LNGHI & LNGHIE LNGLOW LNGLOE

05.0 -05.0 115.0 132.0 115.0 132.0
INSCRIBED BY TRAPEZQID

0%5.0 ~05.0 115.0 130.0 115.0 130.0
2 TRAPEZOIDAL SUBREGIONS ARE
l 0500 ‘0300 11500 130.0 11500 ‘30.0
2 =-03.0 -0540 115.0 132.0 115.0 132.0

CUTENEERG AND RICHTER REGION NUMBER 024 SUKDA ARC AND BANDA SEA
CIRCUMSCRIBED By TRAPEZOID

LATHI] LATLO LNGHIW LNGHEE LNGLONK LNGLOE

15.0 -12.'0 50.0 122.0 90.0 132.0
INSCRIBED BY TRAPEZ20!D

0.0 -12.0 9%.0 115.0 95.0 115.0
3 TRAPEZOIDAL SUBREGIONS ARE
1 15.0 G.0 S50.0 105.0 90.0 105.0
2 0.0 -0%40 95.0 115.0 95.0 115.0
3 ‘0500 -1200 85,0 13200 95.0 13200

GUTENEERG AND RICHTER REGION NUMBER 025 BURMA ARC
CIRCUMSCRIBED BY TRAPEICIOD

LATH] LATLO LNGHIW LMGHIE LNGLOK LNGLCE
25.0 150 90.0 115.0 $0.0 115.0
INSCRIBED 8Y TRAPEZ0ID
25.0 15.0 90.0 115.0 90.0 115.0
1 TRAPEZCICAL SUBREGICOMS ARE
1 25.0 15.0 90.0 115.0 990.0 i15.0

GUTENEBERG AND RICHTER REGIOM NUMBER 026 HIMALAYAN ARC
CIRCUMSCRIBED #Y YRAPEZICQID

LATHI LATLO LRGHIW LNGHIE LNGLOW LNGLOE
3%5.0 15«0 15.0 115.0 75.0 115.0
INSCRIBED BY TRAPEZ0ID
35.0 25.0 75.0 115.0 75.0 115.0
2 TRAPEZQICAL SUBREGIONS ARE
1 35.0 25.0 75.0 115.0 75.0 115.C
2 25.0 15.0 15.0 90.0 75.0 90.0
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GUTENEERG ANL RICHTER REGICN NUMBER 027 NORTH CHINA AND CENTRAL ASTA
CIRCUMSCRIBED €Y TR&PEZICICD

LATH] LATLO LNGHI W LNGHIE LNGLOW LNGLOE

43.0 315.0 5.0 120.C 75.0 120.0
INSCRIBED BY TRAPEZUID

43.90 35.0 75.0 120.0 15.0 120.0
1 TRAPEZOICAL SUBREGIONS ARE
1 43.0 35.0 15.0 120.0 75.0 120.0

GUTENBERG AND RICHTER REGCION NUMBER 028 "HU PAMIR-BAIKAL ACTIVE IONE
CIRCUMSCRIBED B8Y TRAPEZCID

LATHI] LATLO LNGHI W LNGHIE LNGLOW LNGLOGE

60.0 43.0 715.0Q 120.0 75.0 120.0
INSCRIBED BY TRAPEZOID

60.0 43.0 15.0 120.0 15,0 120.0
i TRAPEZOQICAL SUBREGICNS ARZ
1 60.0 42,0 75.0 120.0 15.0 120.0

GUTENEBERG AND RICHTER AECION NUMBER 029 IRAN AND CAUCASUS
CIRCUMSCRIUED B8Y TRAPEZOIOD

LATHI LATLO LNGHIW UNGHIE LNGLOW LNGLOE

60.0 20.0 45.0 65.0 45.0 65.0
INSCRIBED BY TRAPEZOQID

60.0 20.0 45.0 65.0 45.0 65.0
1 TRAPEIOICAL SUBREGIONS ARE
1 60.0 20.0 45.0 65.C 45.0 65.0

GUTENEERG AND RICHTER REGION NUMBER 030 ASIA MINOR, LE¥ANT, BALKANS
CIRCUMSCRIBED 8Y TRAPEILCOiD

LATHI LAYTLO LMGHI W LWNGHIE LNGLOW LNGLOE

50.0 30.0 20.0 €%.0 20.0 45.0
INSCRIBED 8Y TRAPEZOID

50.0 30.0 £0.0 45.0 20.0 45.0
1 TRAPEZOQOIDAL SUBREGIUNS ARE
l 50.0 30.0 20.0 45.0 20.0 45.0

CUTENBERG ANC RICHTER REGION NUMBER 031 WEST MEDITERRANEAN TO AZCQRES
CIRCUMSCRIBED BY TRAPELCIO

LATHI LATLO LNGHI® LNGHIE LNGLOW LNGLOE

45.0 300 340.0 380.0 340-0 380.0
INSCRIBED 8Y VRAPEZOID

©5.0 30.0 340.0 380.0 340.0 380,90
1 TRAPEZOICAL SUBREGIONS ARE
1 “5.0 30.0 340.C 380.0 340.0 380.0

GUVENEERG AND RICHTER REGION NUMBER 032 ATLANTIC OCEAN
CIRCUMSCRIBED BY TRALEZICID

LATHI LATLO LNGHIW LNGHIE LNGLOW LNGLOE
INSCRIBED BY TRAPEZO1D
5500 "’410:5 32705 3‘0«0 327.5 3«000
16 TRAPEIOIDAL SUBREGIONS AR:
1 £5.0 £0.¢C 299.0 370.0 296.0 362.0
2 60.0 54.5 296.0 355.0 304.0 350.5

CONTINUED NEXY PAGE
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3 54.5 51. 5 304.0 350.5 306.0 350.5
4 51.5 45.0 366.0 350.5% 310.0 360.0
5 45.0 Jl.0 303.C 340.0 281.90 340.C
6 31.0 25,0 281.C 340.0 281.0 30.0
7 25.0 106.C 3J05.0 340.0 305.0 340.0
8 1.0 065 305%.0 340.0 305.0 343,95
q 06.5 0.0 309.0 343,5 212,90 350.0
1C 0.0 -05.0 313.5 3o0.0 327.5 3¢5.0
ll _0500 -10.0 32:05 365.0 325,17 37000
12 -10.0 -20.0 325.7 370.0 322,0 370.0
13 -20.0 -37.0 322.0 370.0 305.0 370.0
14 -37.0 =-40.0 3g0s5.C 370.0 305.0 370.C
1§ -40.0 ~50.0 3os.0 380.0 305.0 380.9
16 -50.0 =-65.0 350.0 380.0 350.0 380.¢

GUTENBERG AND RICHTER RECION NUMBER 033 'NCIA OCEAN
CIRCUMSCRIBED BY TRAPEZUID

LATHI LATLO LNGHIN LNGHIE ULNGLOW LNGLOE

20.0 -65.0 48.0 142.0 2.0 145.0
INSCRIBED 8¢ TRAPEZIGID

15.0 -65.0 48.0 96.0 48,0 90.0

10 TRAPEZOIDAL SUBREGIONS ARE
1 20.0 15.0 48.0 715.0 48.0 75.0
2 15.0 0.0 48.0 90.0 8.0 90.0
3 0.0 '1200 *BGQ 95.0 48.0 95.0
4 “12n0 _2205 48.0 127.5 48.0 111.5
S "2205 —3000 48.0 11105 “800 tl3.0
é '3000 '3660 ‘000 113.0 ‘000 114.5
7 ”36.0 —&000 40.0 136.0 ‘0.0 142.0
8 -40.0 ~48. 4 20.0 142.0 20.0 142.9
S ~48.0 -60.0 20,0 135.¢C 20.0 13%.0
10 ‘6000 “6500 2050 1‘500 20.0 1‘5.0

GUITENEERG AND RICHTER REGICN NUMBER 034 NORTH AMERICA
CIRCUMSCRIBED 8Y TRAPEZOID

LATHI LATLO LNGHIR LNGHIE LNGLOW LNGLOE

65.0 20.0 245.0 299.0 245.0 320.0
INSCRIEBED 8Y TRAFEIOID

65.0 25.0 265.0 299.90 253.0 274.2
7 TRAPEZOIDAL SUBREGIONS ARE
| 65.0 60.0 245.0 €99.0 245.0 2%6.0
2 60.0 S4¢5 243 .0 296.0 245.0 336.0
3 54.5 45.0 245.0 294.0 245.0 310.0
L] 45.0 34.5 245.0 303.0 245.0 286.5
5 34.5 3140 248.0 286.5 248.0 281.0
& 31.0 2540 248.0 28l.0 253.0 281.0
3

2%.0 20.0 253.0 270.0 257.0 270.0
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RECICON NUMBER 03°

REGION NUMBER 036 WESTERN EUROPE

LNGHIE LNGLOw
331.5 305.0
327.5 305.0
309.9 305.0
313.5 305.0
327.5 305.0
322.0 305.0

LNGHIE LNGLOM
380.0 350.5
380.0 360.0
380.0 362.0
380.0 350.5
380.0 350.5
380.0 360.0

REGION NUMBER 037 AFRICA

LNGHIE UNGLOW
408.0 370.0
405.0 394.0
405.0 340.0
«08.0 340.0
408.0 350.0
408,0 370.0
¢ 8.0 370.0
400.0 370.9

REGION NLMBER (038 AUSTRALIA

GUTENEZRG ANC RICHTER
CIRCUMSCRIBEL BY TRaAPEZCICD
LATHI LATLC LNGH[W
0605 °3700 30500
INSCRIBED BY TRAPEZ20!0
-05.0 -37J0 3¢5.0
4 TRAPEIOIDAL SUBREGIONS ARE
1 06.5 0.0 305.0
2 000 _OSQO 30500
3 -05.0 ~-20.0 3C5.0
4 -20.0 -37.0 305.°
GUTENEERG ANO RICHTER
CIRCUMSCRIBED BY TRAPEIOID
LATHI LATLO LNGHI &
65.0 450 350.5
INSCRIBED BY TRAPEZQID
65.0 45.0 370.0
4 TRAPEIQICAL SUBREGIONS ARE
1 65.0 60.0 370.90
2 60.0 54.5 355.0
3 54.5 51e% 350.5
4 51.5 45.0 35C.5
GUTENEERG AND RICHTER
CIRCUMSCRIBED BY TRAPEZCIC
LATHI LATLG LNGHIW
30.0 -“'000 327.5
INSCRIBED 8% TYRAPEZOQID
3000 ~40.0 3‘6.0
& TRAPEZIOIDAL SUBREGIONS ARE
1 30.0 20,0 .90.0
2 20,0 100 340.0
3 10.0 0.0 340.0
4 0.G "1000 36000
5 -10.0 -30.0 370.0
& “3000 “49000 37000
GUTENBERG AND RICHTER
CIRCUNSCRIBED BY TRAPEZCID
LATH] LATLG LNGHIW
°1000 -40.0 109.0
INSCRIBED BY TRAPEICID
-12.0 -36.0 127.5
S TRAPEIQICAL LUBREGIONS ARE
1 -10.0 ~-12.0 1322.0
2 -12.0 =225 127.5
3 -22.5 =28.5 111.5
4 'ZG.S '36-’0 112.8
5 -36.0 "‘0000 13600

LNGHIE LNGLOW
143.0 115.0C
146.5 114.5
143.0 132.0
144.5 I11.5
i51.5 i1¢.8
155.5 114.5
151.0 142.0
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BRAZILIAN SHTELD

LNGLOE
315.0

LNGLGE
380.0

380.0

380.C
380.0
380.0
380.0

LNGLOE
«08.0

399.0

6C5.0
«08.0
408.0
408.0
408.0
4G0.0

LNGLOE
164.0

151.0

164.5
151.5
15%.5
15100
146.5




GUTENEERG ANC RIC:TER REC CN NULMBER 039 PALIFIC BASIN
CIRCUMSCRIBEDC BY TRAPEZC.D

LATHI] LATLO LNGHI W UNGHIE ULNGLOM LNGLOE

50.0 -37.0 150.0 240,0 150.0 240.0
INSCRIBED BY TRAPEZCQID

50.0 -37.0 164.0 216.0 202.0 240,0
T TRAPEZQIDAL SUBREGIONS ARE
3 50.0 45.0 164.0 218.0 159.7 218.0
2 45.0 34.0 159.7 225.0 150.9 £2%.0
3 34.0 31.0 156.0 225.0 150.0 223.0
4 31.0 20.0 150.0 235.0 150.0 225.0
5 20.0 C.0 150.0 240.0 15C.0 240.0
6 0.0 ‘EOJG 16500 2#3.0 iéSoO 2‘0»}0
7 -10.0 -37.J0 190.0 2%0.90 190.0 2640,0

GUTENEBERG AND RICHTER REGION NUMBER 040 ARCTIC BELT
CIRCUMSCRIBED BY TRAPEZGID

LATHI LATLO LNGHIW LNGHIE LNGLOW LNGLOE

89.9 65:0 320.0 680.0 320.0 68G.0
INSCRIBED 8Y TRAPEZ0ID

89.9 65.0 320.C 460.0 320.0 460.0
2 TRAPEZCIDAL SUBREGIONS ARE
H 89.9 8G.0 320.0 ¢80.0 320.0 680,0
2 80,0 65.0 320.0 460.) 320.0 46C.0

GUTENEZERG ANU RICHTER REGION NUMBER 041 EASTERN SIBERIA AND MANCHURE A
CIRCUMSCRISED BY TRAPEZGID

LATH] LATLO LHeHIY LNGHIE LNGLOW LNGLOE

0.0 2040 12¢.0 168.0 114.0 127.0
INSCRIBED BY TRAPEIOID

60.0 36.5 120.0 160.0 120.0 127.0
5 TRAPEIOIDAL SUBREGIONS ARE
1 60.Q 5%40 120.0Q 160.0 120.0 160.0
2 55.0 4040 120.0 160.0 120.0 132.0
3 40.0 36.5 120.0 122.0 120.0 136.0
4 36.5 32.0 120.0 125.0 120.0 125.0
s 35.0 28.0 115.0 125.0 il15.0 125.0

GUTENBERG AND RICHTER REGION NUMBER 042 N-E SIBERIA)N.CANADA, VICINITY
CIRCUMSCRIBED BY TRAPEZCQID

LATHI LA LQ LNGHIW LNGHIE LNGLOW LNGLOE
80.0 6C. 0 140.0 320.0 140.0 320.0
IKSCR}BED BY TRAPEZOID
vJe.0 €5.0 140.0 320.0 140.0 320.0
2 TRAPEZOIDAL SUBREGIUNS ARE
1 8%.0 £5.2 i«0.0 320.0 140.0 320.0

2 65.0 50. 0 140.0 206G.0 140.0 200.0




GUTENEERG ANC RICHTER REGION NUMBER 043 SCUTHEASTERN PACIFIL OCLAN
CIRCUMSCRIBEC BY T  LvoelCIC

LATH] LATLO LNGH W LNGHIE INGLOW LNGLCOE

-15.0 ~-65.0 165.0 27%.0 165.0 275.0
INSCRIBED BY TRAPEZC!D

-37.0 -65.0 180.0 2715.0 180.0 275.6
3 JRAPEZOINAL SUBREGIONS ARE
l ‘15-0 ‘3700 Z‘G.C 27500 240-0 2 5-0
2 —37,Q —60.0 18000 27500 18000 2?500
3 -60.9 -65.0 1¢5.0 180.0 165.0 18G.0

GUTENEERG AND RICHTER REGION NUMBER 044 GALAPAGOS ISLANDS AND vwilINTTY
CIRCUMSCRISED By TRAPEZICQIC

LATHI LATLO LNGHIW LNGH)E LNGLOW LNGLOE
10.0 -1540 240.0 275.0 240.0 275.0
INSCRIBED BY TRAPEZOQID
1000 ’1500 2‘000 27000 2“000 270.0
2 TRAPEZCICAL SUBREGIONS ARE
1 10.0 0%.0 240.0 27u.0 240.0 270.0
2 ¢5.0 ~15.0 26G.0 275.0 240.0 275.0

GUTENEERG AND RICHTER REGICN NUMBER 045 INDIAN-ANTARCTIC SWELL
CIRCUMSCRIBEC BY T.1APEZ2QID

LATHI LATLC LNGHIW LNGHIE LNGLOW LNGLOE

~48.0 -65.0 135.0 -55.0 135,0 170.5
INSCRIBED BY TRAPEZCID

-4B8,0 -uv5%.0 13500 15500 15005 lSSoo
2 TRAPEZOICAL SUBREGIONS ARE
1 -48.0 -60.0 135.0 155.0 135.0 155.0
2 '6000 -55.0 l“Sao 16500 16500 16500

CUTENEERC AND RICHTER REGIUN NUMBER 046 TASMANIA [ISLAND AND CORAL SEA
CIRCUMSCRIBED BY TRAPEZCQID

LATH] LATLG LNGH W LNGHIE LNGLOW LNGLOE

“10.0 —‘800 1‘200 17500 152.0 :7500
INSCHIBED 2Y TRAPEICID

-15.0 -37.0 148,.3 165.0 161.5 155.0
& TRAPEZCICAL SUBREGIONS ARE
] -10.90 -15.0 143.0 150.0C 146.3 150.0
P4 -1%5.0 ~-25.0 148.3 165.0 15391 1&500
3 _2500 “28.5 15301 17500 15595 175.0
4 —2805 —37;0 15505 175.0 15006 17500
S =37.0 -40.0 150.4 155.0 1648.5 155.0
6 —40-0 -*800 1‘2-0 lSSoo nhZOO 15500

GUTENEERG AND RICHYER REGION NUMBER (U47 BALUCHISTAN
CIRCUMSCRIBED B8Y VRAPEZOQID

LATH] LATRLO LNGHI W LNGHIE LNGLOW LNGLOE
35.0 2C. ¢ 65.0 75.0 65.0 75.0
INSCRIBED 8Y YRAPEICID
35.0 20.0 65.0 75.0 65.0 75.0
1 TRAPEIGICAL SUBREGIONS ARE
i 35.0 20.0 65.0 15.0 65.0 75.0




GUTENEERSG ANC RICHTER  HREGION NUMBER 038 CENTRAL ASIA
CIRCUMSCRIBEL BY TRAPEICIC

LATHI LATLO LNGHI R LNGKIE LNGLOW LNGLOE

60.90 35.0 65,0 7%.0 65.0 T5.0
INSCRIBED BY TRAPEZQID

60.0 3%.0 65.0 18,0 65.0 15.0
1 TRAPEIOICAL SUBREGIONS ARE
1 60.0 35.0 65.0 715.0 65,0 75.0

GUTENRERG AND RICHYER REGION NUMBER 049 EURASIAN STABLE MASS
CIRCUMSCRIRED 8Y TRAPEZCID

LATHI LATLO LNGHIW LNGHIE LNCLOMW LNGLOE

65.0 50.0 22.0 140.0 20.0 14C.0
INSCRIBED 6Y TRAPEIQID

65.0 60.0 20.0 140.0 20.0 140.0
2 TRAPEZOICAL SUBREGIONS ARE
1 65.0 60.0 29.C 140.0 20.0 140.0
2 60.0 50,0 20.0 43.0 20.0 45.0

GUTENEZERG AND RICHTER REGION NUMBER G50 ANTARCTICA
CIRCUMSCRIBED By TRaAPEZOID

LATHI LATLO LNGHI® LNGHIE LNGLON LNGLOE
“6500 '6'?09 0.0 36000 0.0 360.0
INSCRIBED BY TRAPEI0ID
"'70.0 "'890‘, 0.0 36000 000 36000
2 TRAPEIOCIDAL SUB-EGIONS ARE
1 "6500 “'700 0 35000 65030 350.0 65000
2 -?090 '8909 0.0 36000 000 360.0

GUTENBERG AND RICHTER REGION NUMBER 051 SOUTH CHINA SEA AND VICINITY
CIRCUMSCRIBEC BY TRAPEZCIC

LATH] LATLO LNGHI & LNGHIE LNGLOW L.NGLODE
15.0 0.0 105.0 115.0 105.0 115.0
INSCRIBED BY TRAPEZCQID
15.0 .0 105.0 115.0 105.0 115.0
1 TRAPEIOIDAL SUBREGIONS ARE
1 15.0 0.0 105.0 115.0 105.0 115.0

GUTENEERG AND RICHTER KEGION NUMBER 052 OCEAN SOUTH COF RYUKYU ISLANDS
CIRCUMSCRIBED BY TRAPEZJID

LATHI LATLO LNGHIW LNGHIE LNGLOW LNGLOE

£5.0 13.5 125.0 136.0 125.0 13¢.0
INSCRIBED BY TRAPCI010

25.0 13.5 130.¢C 136.0 130.0 136.0
2 TRAPEZCOITCAL SUBREGIOANS ARE
1 25.0 21.0 125.0 136.0 125.0 136.0
2 21.0 13.5 136.0 1346.0 130.0 136.0
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The T, I, 1960 Division

The second seismic division, due to R, L. Ficher,
R. G. Baker, and R. R, Guidroz, is glven in

"Worldwide Ccllecticon and Evaluation of Earth-
quake Data{ Final Report on Evaluation of 1960
Seismicity”", Special Report No. 3, APCRL £4-520,
June, 196&, Terrestrial Sciences Laboratory
Project 8652, Air Force Cambridge Research Lab-
oratories, Bedford,; Massachusetis,

which was prepared by Texas Instruments Incorporated as
part of a VELA UNIFORM proJject. We call it the "T, I,
1960" divison.

The intended purpose of thils divisior was for
studies of underground nuclear test detectlion in various
countries or camps of countries. Thus 1ts delinecation is
primarily political and partly supplemented by gecgraphl-
¢cal consideration at regions of Jless political importance,
There are 22 regions in this division; each region 1is
assigned a reglon number. In additlion, we have also
assigned a regional nanme to each regicen; for example, North
America 1s Regicn 1; Central America 1s Reglon 2; etc,

The T, I, 1960 division 1s shown in Figure 2.
and the 22 card decks are listed on succeeding pages.
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THE 1.1. 1960 DIVISION
Tele 1560 REGION NUMBER 001 MORTH AMERICA
CIRCUMSCRIBED B8Y YRAPEZICQID
LATHI LATLO LNGHIW LNGHIE LNGLONW
10.0 24,5 220.0 3l11.5 220.0
INSCRIBED BY TRAPEI0ID
70.0 3245 220.0 302.0 220.0
7 TRAPEIQIDAL SUBREGIONS ARE
1 70.0 60.0 220.0 302.0 220.0
2 60.0 46.5 220.0 302.0 220.0
3 46.5 39.0 220:0 311.5 220,.0
4 39.0 32.5 220.0 291.0 220.0
5 32.5 295 254.0 283.5 257.0
6 29.5 26.0 259.5 282.3 262.90
1 26.0 245 263.5 281.0 271.0
Tels 1960 REGION NUMBER 0G2 CENTRAL AMERICA
CIRCUMSCRIBEC 8Y TRAPELZUID
LATHI LATLO LNGHIW LNGHIE LNGLOW
32.5 07.0 233.0 283.5 233.0
INSCRIBED BY TRAPEOID
32.5 07,0 233.0 254.0 260.0
6 TRAPEZOICAL SUBREGIONS ARE
1 32.5 295 233.0 254.0 233.0
2 29.5 26,0 233,49 259.5 233,.0
3 26,0 2445 233, 263.5 233.0
4 24.5 20.0 233.0 282.9% 233.0
5 20.C 15,0 233.0 294.0 244,55
6 15.0 07.0 2644.5 235.0 260.0
Tele 1960 REGION HUMBER CO3 SOUTH AMERICA
CIRCUMSCRIBED BY TRAPEZQID
LATHI LATLO LNGHIW LNGHIE INGLOW
15.0 -60.0 270.0 328.0 270.0
INSCRIBED BY TRAPEZOQID
07.0 -60.0 270,0 308.0 270.0
7 TRAPEZCGIDAL SUBREGIONS ARE
1 15.0 0740 285.0 298.0 280.0
2 07.0 0.0 270.0 308.0 270.0
3 0.0 -05.5 2710.0 324.0 270.9
4 -05.5 -20.0 27C.0 328.0 270.0
5 =20.9 -4040 2710.0 328.0 210.0
6 -40.0 -50.0 2710.0 307.0 270.0
1 -50.0 -60.0 270.0 298.0 270.0
Tele 1950 REGION NUMBER 004 ANTARCTICA
CIRCUMSCRIBED BY YRAPEZCID
LATH] L.ATLO LNGH W LNGHKIE LNGLOW
-60.0 -89.9 0.0 360.0 0.0
INSCRIBED 8Y TRAPEIQID
’6000 ’8909 000 36000 000
1 YRAPEZCIDAL SUBREGIONS ARE
l -60.0 -89.,9 0.0 36000 0.0

LNGLOE
311.5

283.5

302.0
311.5
291.0
283.5
282.3
281.0
282.5

UNGLOE
305.0

280.0

257.0
262.0
271.0
294.0
298.0
260.0

LNGLOE
328.0

296.C

308.0
32’)00
328.0
326.0
307.0
298.0
296.0

LNGLOE
360.0

360.0

360.0




Tole 1960 RECICN NUMPBER 005 ARCTYIC OCEAN
CIRCUMSCRIBFE By TRAPEICIC

LATH] LATLO LNGHIW LNGHILE LNGLOW LNGLCE
89,9 70. C 0.0 360, 0 0.0 360.0
INSCRIBED BY TRAPEZICID
19,9 0.0 0.0 360.0 0.0 360.0
I TRAPEZOICAL SUBREGIONS ARE
1 BG.9 10. C 0.0 360.0 0.0 360.0
T.1. 1960 REGION NUMBER 0OO0& NORTHERN ATLANTIC QCEAN
CIRCUMSCRIRET By TRAPeICIC
LATH] LaTLQ LNGHIEW LNGHIE LNGLOW LNGLCOE
710.0 0.0 302.0 360.0 274.0 360.0
INSCRIBED BY TRAPEZCID
70.0 C2. 302.0 340.0 320.0 340.0
12 TRAPEZOICAL SUBREGICNS ARE
1 1C.0 60. 0 302.0 360.0 302.0 360.0
2 60.9 “6.5 302.0 347.0 31L.5 347.0
3 65 19.0 311.5 37,0 291.0 347.0
4 36.0 15. 0 291.0 3647.0 286.5 347.0
5 35.0 32.5 28645 347.0 283.5 364,13
6 32.5 28.0 283.5 344,3 281.7 340.0
7 2600 26.0C 28107 3"0.0 28100 3‘00!0
8 26.0 24.5 281.0 360.0 282.5 340.0
9 264.5 20.0 282.5 340.0 294.0 340.0
10 20.0 15.C 294.0 340.0 2980, 340.0
1 15.0 07.0 26e.0 340.0 108.0 340.0
12 67.0 CC. C 308.0 340.0 324.0 340.0
Tels 1960C REGION NUMBER 007 SOUTHERN ATLANTIC OCEAN
CIRCUMSCRIBEC BY TRAPEICID
LATHI LATLO LNGHIW LNGHIE LNGLOW LEGLOE
0.0 -60.0 324.0 380.0 291.0 380.0
INSCRIBED B8Y TRAPEZOID
0.0 -60.0 340.0 360.0 296.0 360.0
S TRAPEZOICAL SUBREGIONS ARE
1 0.0 =055 324.0 360,0 328.0 360.0
2 =05.% -20.0C 328.0 360.0 328.0 360.0
1 -290.0 -40.C 328.0 360.0 307.0 360.0
4 =40.0 -50.0 307.0 380.0 293.0 360.0
5 =50.0 -£0,0 298.0 380.C 296.0 380.0
Tele 1960 REGICN NUMBER 0028 EUROPE
CIRCUMSCRIBED BY TRAPEZCID
LATHI LATLO LNGHIRW LNGHIE LNGLOW LNGLOE
70.0 35.0 347.0 392.C 347.0 392.0
INSCRIBEC BY TRAPEZQID
10.0 38.0 360.0 380.0 360.0 38G.0
15 TRAPEZOICAL SUBREGIONS ARE
1 10.0 £9.5 360.0 391.5 3160.0C 392.0
2 69.5 6be 3 360.0 392.0 360.0 390.0
E 66.3 £2.0 360.0 39¢.0 360.0 390.5
4 62.0 60.0 360.0 390.5 360.0 386.5
5 60.0 9.0 347.0 386.5 147.0 382.0
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¢ 59.0 57.5 34%7.0 382.0 347.0 380.¢4
7 57.5 54,0 347.0 3¢0.0 347.0 180.0
8 54.0 52. 5 347.0 3g0.C 347.0 383.5
9 52.5 49. 5 347.0 383.5 347.0 384.5
10 49.5 4605 347.0 384.5 347.0 390.5
11 46,5 41.¢ 347.0 390.5 347,0 389.0
12 41.0 40.0 347.0 389.0 347.0 3846.0
13 40.0 8.0 347.0 386.0 347.0 384.8
14 38.0 35.0 347.C 368.5 347.0 357.0
15 38.0 35.0 368.5 384.8 383.0 33,0
Tele 1960 REGION NUMBER 009 SOVIET UNION
CIRCUMSCRIBED 8Y TRAPEZQID
LATHI] LATLO LNGHIW LNGKIE LNGLOW ULNGLOE
70.0 36.0 20.0 19¢.0 20.90 190.0
INSCRIBED BY TRAPEZOID
10.0 42.5 32.0 190.0 32.0 57.0
27 TRAPEZOIDAL SUBREGIONS ARE
1 10.0 69.5 031.5 190.0 632.0 190.0
2 69.5 véed 032.0 190.0 030.0 190.0
3 66.3 62.0 030.0 19G.0 030.5 185.9
4 62.0 60.0 030.5 185.0C 026.5 183.5
5 60.0 59.0 026.5 145.5 022.3 145.5
7 57.5 54.0 020.0 145.5 20.0 145.5
8 54.0 5245 020.0 117.5 023.5 121.0
9 52.5 50.0 023.5 21.0 024.3 118.0
10 50.0 49.5 024.3 096.C 024.5 092.0
11 49.5 49.0 024.5 092.0 025.4 088.5
12 49.0 46.5 025.4 088.5 030.5 084.8
13 46.5 46.0 030.5 084.8 030.4 084.0
14 4640 42.5 030.4 084,.0 029.5 080.0
15 ©2.5 41.0 035.0 080.0 £37.5 0T6.4
16 41.0 40.0 041.0 076.4 043.5 ¢73.5
17 40.0 38.5 046.5 073.5 048.5 073.0
18 38.5 37.0 048.5 073.0 050.5 073.0
19 37.0 3640 056.5 066.0 06C.0 G62.0
2C 40.0 39.¢ 043.5 046.5 044.0 0647.7
21 54.0 53.0 117.5 121.5 120.0 120.0
22 54.0 52.% 124.0 145.5 127.0 165,5
23 52.5 5040 127.¢ 145.5 127.5 145,.5
24 50.0 49.0 1271.5 145.5 131.5 145.5
25 45.0 46.0 135.0 145,5 132.5 145.5
éé 46.0 42.5 133.5 140.9 130.5 1320.¢
27 49.0 «8J0 131.5 135.0 131.5 133.0
Tele 1960 REGION NUM_ “: 01D MIDDLE EAST
CIRCUMSCRIBED 8Y YTRAPEZQID
LATH] LATLO LNGHI & LNGHIE LNGLOW LNGLOE
42.5 12.0 15.0 60,0 43.5 60.0
INSCRIBED 8Y TRAPEZ0ID
36.90 12. 0 27.6 6C.0 43.5 60.0
8 YRAPEZOIDAL SUBREGINNS ARE
1 42.5 41.'0 029.5% 35.0 029.0 037.5
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2 4$1.0 40.0 29.0 41.0 026.90 061.5
3 40.0 39,0 26.0 43.5 25.4 44.0
4 39.0 37.0 25.4 47,7 2%.2 50.5
S 37.0 3660 26.2 56.5 23.6 60.C
& 36.0 35.0 23.6 60.0 23.0 60,0
7 35.0 32.5 23.72 60.0 30.0 60.0
8 32.5 12.0 30.0 60.9 43.% 60.0
Tele 1960 REGION NUMBER 011 AFRICA
CIRCUMSCRIBED BY TRAPEZQID
LATHI LATLO LNGKIW ULNGHIE LNGLOW LNGLOE
38.0 -40,0 340.0 420.0 340.0 420.0
INSCRIBED BY TRAPEZO01D
1200 “‘“0.0 360.0 ‘2000 360.0 396.0
7 TRAPEZQIDAL SUBREGIONS ARE
1 38.0 35.0 368.5 368.5 357.0 383.0
2 35.0 32.5 347.0 363.0 344.3 390.0
3 32.5 28.0 344,13 390.0 J40.0 393.0
4 28.0 12.0 340.0 393.0 340.0 403.5%
5 12.0 0.0 340.0 420.0 3490.0 420.0
6 0.9 -1140 0.0 60.0 0.0 60.0
7 -,’.’.0 "0.0 000 60.0 000 3600
Tele 1960 REGION NUMBER 012 INOIAN PENINSULA
CIRCUMSCRIBED BY TRAPEZOID
LAYHI LATLO LNGH W LNGHIE LNGLOW LNGLOE
37.0 0.0 60.0 98.0 60.9 90.0
INSCRIBED B8Y TRAPEC0ID
27.5 0.0 ¢0.0 90.0 60.0 90.0
6 VTRAPEZOICAL SUBREGIUNS ARE
1 37.0 36,0 66.0 73.0 62.90 76.0
2 36.0 3549 60.C 75.0 60.0 18.5
3 35.0 1.0 60.0 78.5 60.0 79.5
4 31.0 27.5 60.0 78.5 60.0 86.5
5 27.% 21.0 60.0 96.0 60.0 90.0
[ 21.0 G.0 $0.0 20,0 60.0 90.0
T.1. 1960 REGICHN NUMBER 013 CHINA AND INDO-CHEINA
CIRCUMSCRIBED BY TRAPEZOIC
LATH] LATLO LNGHIW LNGHIE LNGLOW LNGLOE
54.0 ~11.0C 64,5 14C.0 930.0 105.0
INSCRIBED B8Y TRAPEIQID
49.0 03.0 88.5 131.% 102.5 102.5
18 TRAPEZOICAL SUBREZIONS ARE
l $54.0 53.3 12'.5 124.0 120.0 126.0
2 53.0 529 120.0 126.0 121.C 127.0
3 52.5 50,0 121.C 127.0 118.0 127.5
4 50.0 49.0 u96.0 127.5 88.5 131.5
] 49,0 46,0 88.5 131.5 84.0 131.5
b 46.0 42.5 84.0 133.5 80.0 130.5
7 42.5 40.9 8C.C 130.5 73.5 126.4
8 “0.C 38. % T3.5 126.4 73.0 123.5
9 38.5 37.0 73.0 123.5 13.0 123.5
10 37.0 35.0 13.0 123.5 78.5 123.5




11 35.0 31.0 78.5 123.5 79.5 123.5

12 31.0 27.5 79.5 123.5 86.5 123.5
13 27.5 21.0 3¢.0 121.5 9C.0 115.5
14 21.0 09.5 90.0 115.5 90.0 115.5
15 C9.5 05.0 S0.0 115.5 90.0 112.0
1¢ 05.0 -il.0 90,0 105.0 90.0 105.0
17 48.0 46.0 131.5 134.5 131.5 133.5%
18 49.0 48.0C 135.0 135.0 133.0 134.5
Tele 1962 REGION NUMBER Ol4& EASY IMDIES
CIRCUMSCRIBED 8Y TRAPEICGID
LATHI LATLO LNGHI® LNGHIE LNGLOW LNGLCE
9.5 -11.0 105.0 137.5 105.0 150.5
INSCRIBED BY TRAPEZO!ID
7 TRAPEZOIDAL SUBREGIONS ARE
1 09.5% 06.5 115.5 115.5 112,.2 117.5
2 06@5 0540 113.2 122.0 1‘2.0 12‘00
3 05.0 0340 105.0 124.0 105.0 125.0
¢ 03.0 0.0 10%.0 126.5 105.0 123.5
5 0.0 -04.0 1065.0 143,5 105.0 144.0
6 ~04.0 -11.0 105.0 144,90 105.0 150.5
7 05.0 0.0 128.5 133.0 123.5 135.5
Tele 1960 REGION NUMBER 015 TAIWAN AND PHILIPPINES
CIRCUNMSCRIBED BY TRAPEZICID
LATHI LATLO LNGHIWw LNGKIE LNGLOW LNGLOE
27.5 03.0 115.5 133.0 115.5 133.0
INSCRIBED BY TRAPELQIO
27.5 0665 121.5 133.C 117.5 133.0
5 TRAPEZCICAL SUBREGIONS ARE
1 27.5 21.0 121.5 133.0 115.5 133.0
2 21.0 0945 115.5 133.0 115.5 133.0
3 09.5 06.5 115.5 133.0 117.5 133.0
4 06.5 05.9 122.0 133.0 124.C 133.0
5 05.0 03.0 124.0 128.5 125.0 31265
Tels 1960 REGION NUMBER Q16 AUSTRALIA
CIRCUNSCRIBED 8Y YRAPEIQID
LATRH] LATLO LNGHIWw LNGHIE LNGLOW LNGLOE
-11.0 -¢040 105.0 160.0 105.0 160.0
INSCRIBED @Y TRAPEZCID
-11.0 -60.0 105.0 150.5 105.0 150.5
2 TRAPEIGIDAL SUBREGIONS ARE
1 -11.0 ~25.C 105.0 150.5% 10%.0 160.0
2 -25.0 -6040 10%.0 160.0 105.0 160.0
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Tole 1960 REGIUON NUMBER O17 INOLIAN UCEAN
CIRCUMSCRIBED BY TRAPEZICID

LATH] LATLO LNGHI® LNGHIE LNGLOW LNGLUE
C.0 -60.0 20.0 105.0 20.0 105.C
INSCRIBED BY TRAPEIOQID
-11.0 -680.90 $0.0 105.0 20.0 105.0
3 TRAPCZOICAL SUBRECIONS ARE
1 0.0 -11.0 60.0 90.0 60.0 90.0
2 -11.0 -40.0 6C.0 165.6 36.0 105.0
3 -40.0 ~60.0 20.0 105.0 20.0 105.0
T.1s 13960 REGICN NUMBER 018 NEW ZEALAND
CIRCUMSCRIBED BY YRAPEZICID
LATHI LATLO LNGHIw LNGHIE LNGLCW LNGLOE
-25.0 ~60.0 160.0 200.0 160.0 200.0
INSCRIBED 8Y TRAPELCID
-2500 "6000 16000 20000 16000 20000
1 TRAPEICITCAL SUBRECLIUNS ARE
1 =-25.0 ~60.0 160.0 200.0 160.0 200.0
Tel. 1960 REGION NUMBER 019 PACIFIC OCEAN
CIRCUMSCRIBED B8Y TRAPEZCID
LATHI LATLO LNGHI W LNGHIE LNGLON UNGLOE
50.0 ~60.0 133.0 270.0 133.0 270.0
IRSCKIBED BY TRAPEIUID
45.0 ~-2540 147.0 207.0 160.0 270.C
13 TRAPEZOICAL SUBREGIONS ARE
1 50.0 45,0 173.5 220.0 164.0 2<0.0
2 45.0 42.5 147.0 220.0 147,0 220.0
3 42.5 38.5 147.0 2290.0 146.0 220.0
4 36.5 32.5 146.0 220.0 l141.0 220.0
S 32.5 21.5 141.0 233.0 133,90 233.0
6 27.5 20.0 133.0 233.0 133.0 233.0
7 20.0 0740 133.0 233.0 133.0 26G.0
8 07.0 05.C i33.0 270.0 133.0 270.9
9 0s5.0 C0.0 133.0 270.0 135.5 27C.0
10 0000 -06.‘0 2‘3.5 27000 144.0 27000
11 -04.0 -11.0 144.0 270.C 150.5 27C.0
12 ~-11.0 =25.0 150.5 270.0 160.0 270.0
13 -25.0 -60.0 200.0 270.0 2000 270.0
Tele 1960 REGICN NUMBER (020 JAPAN AND KOREA
CIRCUMSCR IBED BY TRAPEIOID
LATH] LATLO LNGHIT & LNGHIE LNGLOW LNGLOE
46.0 275 123.5 147.0 123.5 147.0
INSCRIBED BY TRAPEIQID
45.0 271.5 137.5 147.0 123.5 133.0
S TRAPEZOIDAL SUBREGIONS ARE
1 46.0 45,0 140.0 145.5 137.5 145.5
2 45.0 42.5 137.5 147.0 130.5 147.0
3 £2.5 38.5 130.5 147.0 123.5 }146.0
4 3a8.5 32.5 123.5 146.0 123.5 1641.0
p) 32.5 27.5 123.5 141.0 123.5 133.0
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To.1e 1960 REGION NUMBER 021 ALASKA AND ALEUTIAN [SLANDS
CIRCUMSCRIBED BY TRAPEZICIC

LATHI LATLO LNGH{w LNGHIFE LNGLOW LMNGLOE
70.0 50.0 173.5 220.0 173.5 220.C
INSCRIBED BY TRAPEZOID
70.0 50.0 19¢.0 220.0 190.0 220.0
J TRAPETCOICAL SUBREGICNS ARE
1 T70.0 66.3 190.0 220.0 190.0 220.0
Z 66.3 60J0 190.0 220.0 176.5 220.0
3 60.0 53.0 173.5 220.0 173.5 220.0
Tels 1950 REGION MNUMBER 022 KAMCHATKA AND KURIL [SLANDS
CIRCUKRSCRIBED BY TRAPELICID
LATHI LATLO LNGHIK LNGHIE LRCLOW ULNGLOE
60.0 45,0 145.5 173.5 145.5 i73.5
INSCRIBED B8Y TRAPEZOID
6G.0 4540 145.5 173.5 145.5 164.0
2 TRAPFZNIOA SUBREGIGMS ARE
H 60.0 500 145.5 173.5 145.5 173,5
2 50.0 45.0 145.5 173.5 145.5 164.0
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The Schaeflfner Division

H, J. Schaeffrner's seimicity division 1is gilven
in "Tabellen kinemati-scher EndRebenherdparameter"”, (Pub.
Inst. Angew. Geophysik, Frelberg, 1961), A facsimile of
his division map alsc appears in "A New Cataiogue of
Farthquake Fault Plane Sclutions", by H, D, Fara (Bull.
Seism. Soc., Am., Vol, 54, No. 5, Part A, 1954).

Schaerfner simply divided the earthquake-active
parts of the world into nine more or less rectanzular (in
Mercator's projection) "earthquake areas" and neglected the
remaining parts of the werld., But, for our purposes, we
wished to cover the whole world. Thus, besides the nine
"areas" assigned by Schaeffner, we also divided the rest of
the world inte four more "areas"; that is, Antarctica as
Reglon 10, the unzssigned part of the southern hemisphere
as Region 11, Arctica as Region 12, and the unassigned part
of the northern hemisphere as Reglonr 13.

The resulting division is shown in Flgure 3, and
the card deckes follow,
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THE SChAEFFNER DIVISION

SCHAEFFNER REGICN NULMBER 00l EURTPE AND VICINITY
CIRCUMSCRIBED BY TRAPEZGID
LATH] LATLQ LNGHI W LNGHIE LNGLOW LNGLOE
66.5 30.0C 325.0 400.0 325.0 400.0
INSCRIBED BY TRAPEZOQID
66.5 30.0 325.0 400.0 325.0 400.0
1 TRAPEZOICAL SUBREGIGONS ARE
1 6645 20.0 325.0 400.0 325.0 «00.0
SCHAEFFNER REGION NUMBER 002 CENTRAL ASIA
CIRCUMSCRIBED BY TRAPEZCQID
LATHE LATLO LNGHI W LHGHIE LNGLOW LNGLOE
66.5 30.0 40.0 60.0 40.0 60.0
INSCRIBED BY TRAPEZCID
66,5 30.9 40,0 60,0 40.0 60.0
1 TRAPEZOIUAL SUBREGIONS ARE
1 66.5 30.0 40.0 60.0 40.0 60.0
SCHAEFFNER REGION NUMBER GO03 WESTERN CHENA AMD INCIA
CIRCUMSCRIBED 8Y TRAPEZQID
LATH] LATLO LNGHI W LNGHIE LNGLCW LNGLOE
57.0 0.0 60.0 90.0 60.0 90.0
INSCRIBED BY TRAPEZQID
57.0 0.0 60.0 90.0 60.0 9C¢.0
1 TRAPEZOIDAL SUBREGICONS ARE
! 57.0 0.0 60.0 90.0 60.0 90.0
SCHAEFFNER REGION NUMBER 004 EAST INDIES
CIRCUMSCRIBED BY TRAPEZCID
LATH] LATLG LNGHI® LNGHI LNGLOW UNGLOE
15.0 ~18.0 90.0 150.0 90,0 150.9
INSCRIBED 8Y TRAPEZCID
15.0 -18.0 90.0 150.0 90.0 150.0
1 TRAPEZOICAL SUBREGIONS ARE
i 15.0 -18.0 90.0 150.,0 90.0 150.0
SCHAEFENER REGION NUMBER 005 CHINA,JAPAN AND VICINITY
CIRCUMSCRIBED BY YRAPEZCQID
LATHI LATLO LNGHIN LNGHIE INGLOW LNGLGE
60.0 15.0 S0.0 160.0 90.0 i60.0
INSCRIBED BY TRAPEZCQID
60.0 15.0 9G.0 160.9 90.0 160.0
I TRAPEZOICAL SUBREGIONS ARE
1 60.0 15.0 90.0 160.0 90.0 160.0
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SCHAEFFNER REGION NUMBER 00A CAST JIBERIA AND NORTH AMERICA
CIRCUMSCRIBED BY TRAPEZCIC

LATHI] LATLO INGHI R ULNGHIE LNGLOW LNGLOE
72.0 20.0 145.0 285.0 165.0 285.0
INSCRIBED BY TRAPEIQID
72.0 2040 160.0 285.0 160.0 28%.0
¢ TRAPEZOICAL SUBREGIONS ARE
1 12.0 ¢0.0 145.0 285.0 145.0 285.0
2 60.0 20.0 160.0 285%.0 160.0 285.0
SCHAEFFNER REGION NUMBER 007 SOUTH AMERICA
CIRCUMSCRIBED B8Y TRAPEZ(QID
LATHI + LATLO LNGHI LNGHIE LNGLOW LNGLOE
20.0 -6540 270.0 330.0 270.0 330.0
INSCREIBED BY YRAPEZQID
20.0 =65.0 270.90 330.0 270.0 330.0
1 TRAPEZIOICAL SUBREGIONS ARE
! 20.0 -6540 270.0 330.0 210.0 330.0
SCHAEFFNER REGION NUMBER 008 SOUTHERN PACIFIC OCEAN
CIRCUMSCRIBED BY TRAPEZXCID
LATHI LATLO LNGHI W LNGHIE LNGLOW LNGLOE
2000 -6590 15000 27000 15000 270.0
INSCRIBED BY TRAPEZOID
20.0 -65.0 160.0 270.0 150.0 270,0
2 TRAPEZOITAL SUBREGICNS ARE
1 20.0 15,0 169.9 270.0 160.0 270.0
2 15,0 ~65.,0 150.0 270.0 150.0 2710.0
SCHAEFFNER REGION NUMBER Q009 AFRICA AMD VICINITY
CIRCUMSCRIBED BY TRAPEZCID
LATHI LATLO LNGHIW LNGHIE LNGLOW LNGLOE
30.0 -40.0 3392.0 42C.0 330.0 420.0
INSCRIBED BY TRAPEZOID
3000 'QOOO 33000 ‘020.0 330.0 "20»0
1 TRAPEZOIDAL SUBREGIONS ARE
i 30.0 -4040 330.0 420.0 3130.0 420.0
SCHAEFFNER REGIUN RUMBE2 010 ANTARCTICA
CIRCUMSCRIBED 8Y TRAPELUID
LATHI LATLCO LNGHIW LNGHIE LNGLOW LNGLCE
-6500 -89.9 0.0 360.0 0.0 360.0
INSCRIBED BY TRAPEZGID
~65.C ~89.9 0.0 360.0 0.0 360.0
1 TRAPEZOICAL SUBREGIONS ARE
1 -65.0 ~89.9 0.0 360.0 0.0 360.0
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SCHAEFFNER REGION NUMBER 011 REST PARY OF SOUYH. HEMISPHERE
CIRIUMSCRIBED BY TRAPEZICID

LATHI LATLO LNGKIW LNGHIE LNGLOW UNGLOE
Q.O ‘6500 33000 51000 330.0 51000
INSCRIBED dY TRAPEIOID
-40.0 =-65.0 330.0 510»0 330.0 51000
3 TRAPELOUICAL SUBREGIONS ARE
1 0.0 ~18.0 420.0 450.0 420.0 450.C
Z -18.0 -40.0 420.0 510.0 42C.0 510.0
3 ~40.0 65, 330.0 510.0 330.0C 51C.0
SCHAEFENER REGICON NUMBER 012 AR(CTICA
CIRCUMSCRIBEL BY TRAPEZCIOD
LATHI LATLO LNGHI K LNGHIE LNGLOW LNGLOE
89.9 72.0 0.0 360.0 0.0 360.0
INSCRIBED B8Y TRAPEIOID
89.9 72.0 0.0 3160.0 0.0 360.0
1 TRAPEZOIDAL SUBREGIONS ARE
1 89.9 72.C 0.0 360.0 0.0 360.0
SCHAEFFNER REGION NUMBER 013 REST PART OF NORTH, HEMISPHERE
CIRCUMSCRIBED BY TRAPEZCID
LATHI] LATLO INGHI & LNGHIE LNGLOW LNGLOE
72.0 20.0 285.0 505.0 285.0 505.0
INSCRIBED BY TRAPEZOID
72.0 66.5 285.0 505.0 285.0 505.0
5 TRAPEZOIDAL SUBREGIONS ARE
1 72.0 6645 285.0 505.0 285.0 505.0
2 66.5 30.0 285.0 325.0 285.0 325 O
3 3C.0 20.0 285.0 330.0 285.0 330.0
4 66.5 60.0 420.0 505.0 420.0 505.0
5 60.0 57T.C 420.0 450.0 420.0 45C 0
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4, The Sampling Programs

This section presents 1listings of the two sampling
programs, titled QSCAN1 and QSCAN2, developed to perform
the sorting of U,S.C.&G.S., cards by che techniques discussed
in Section 1 and utilizing the geographical specifications
of Section 3. QSCAN1 and QSCANZ2 are FORTRAN II main pro-
grams with transfer vectors referring to numerous lower
level routines. Some are system routines and most of the
remaining are included in MIT Geophysics Program Set II*.
There are four non-system routines needed but not included
in Set II - TRAPCK, WCHSID, LNGSET, and GIVIOT - and
listings of these four are given here. The majority of the
lower level routines are written in machine language, FAP,
for the IBM 703G, 7090, 7094, Consequently the use of QSCANl
and QSCANZ is 1limited to these machines,

QSCAN1 performs sorting according to time, depth,
and area, QSCAN2 samples the results of QSCAKl according
to multiple nmagnitude ranges. Their operations may be sum-
marized as follows,

Outline of QSCAN1

Tapes: system input; system output; system punch (optional);
the U.S.C.&G.S. tape; cne fresh output tape (the
QSCAN1 tape).

1. Acquire the datea cards specifying desired time win-
dow, depth wincow, and gecgraphical area, and copy

*

See S.M. Simpson, Jr., "Magnetic tape coples of MIT
Geophysics Program Set II"", Sci. Rpt. No. 10 of Contract
AF 19(604)7378, Rpt. APCRL-65-306 of Air Force Cambridge
Res, Labs,, Bedford, Msss., March 1965.
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these as file no, 1 on the QSCAN! taps, ana also
write them out on the system output tape.

2. Create a dummy flle no, 2 on the QSCAN]1 tape.

3. Scan the U,5.C.%G.S. tape for all events acceptable
with respect to Lime, depth, and area, and copy them
one by one as file no. 3 on the QSCAN1 tape. Also
copy them onto the system output tape and, optiorally,
onto Lthe punch tape. Simultaneously bulld up a fre-
quency distribution funtion of the magnitudes of the
events so copled.

4, Rewind the U,S.C.&G.S. tape. End file the QSCAN1
tape, skip back two files on 1t, dub in the distri-
sution function as file no. 2, and then rewind 1it.
Write out the distribution function on the output tape.

Outline of QSCANZ

Tapes: syttem input; system output; system punch (optional);
the @SCAN1 output tape: the Rand random digits tape;
one fresh output tape (the QSCAN2 tape).

l. Acquire the data cards specifying
NMR = number of magnitude ranges
RLOi, RHI1 i=1...NMR defining the low and high
ends of the magnitude ranges
NQ1 i=l...NMR defining the desired number of
randomly sampled events in the i-th
range
NDS = desired number of random ¢  1its to skip
pricr to performing the first shuffle
Copy these cards onto the output tape and onto the
QSCAN2 tape, Copy the first file of the QSCANl tape
onto the QSCANZ2 tape and onto the output tape and
ontc the punch tape (optionally). Copy the second
file (containing the magnitude distribution function)
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3.

from the QSCAN1 tape onto the output tape, orto the
QSCAN2 tape, onto the punch tape {optionally), and
into the memory.

Using the distribution function, NMR, RLOi, and RHIi
foerm

MQi = gactual number of events ¢f the third file

of the QSCANl tape which are in the i-th
magnitude range
For each i=1...NMR

a) shuffle the integerc 1,2,...,My

b) save the first NQ of theg~ +~ %o nged 23
selection indices

Scari each of the events in the third file of the
QSCAN1 tape and

if it falls in none of the magnitude ranges ig-

nore it,

1f 1t falls in the i-th magnitude range then 1t

is the ki-th such event where ki is counted
by QSCANZ2 for each 1,
if k, 18 one of the integers from 3b; above then
select the event., Otherwise ignore it,
If the event 18 selected,

a) copy its card together with the magnitude
index 1 onto tape QSCANZ2 and, optionally,
onto the pur.ch tape,

b) save 1ts year, month and serialization index
in the memory.

When the scan 1s done order the selections saved in
memory by magnitude range and write them out on the
output tape,

The detalled operation of the programs 1s ex-

plained in the 1listings which follow, and sample execution

results are shown in the next section,
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GSTANL (MAIRN)D
L1376
LABEL

SCAM!

TRAMSFER VeCTOR {EXCLUDING SYSTEM ROUTINES) -
CHPRA, DADECK, EUFSET, FSKIP, GIVIOT, LNGSET, REREAD, RND,
STZ, TRAPCK,y XLSHFTY

OATA CARD INPUY

CARGC . CONTAINS ETPQIN,ITPCOM, ITPRCH IN FLRMAT (315)
ITPQIN = [NPUY TAPE OF ALL EARTHOUAKES (THE UcS.C.+6.5. YTaAPF)
ITPEON = CUTPUT TAPE OF QUAKES SELE(CTED FRCOM ITPQIN

TTPNCH = QUTPUT TAPE FOR PUNCHED COPY COF 1T7°UCW
= 0 IF NO PUNCHING WANTED.
(NOTE THAT SYSTEM {NPUT AND OUTPUT TAPES NUS. FURNISHED BY
SUBROUTINE GRVIOT)

CARG 2. CONTAINS RUNLSL(I) [=1,12 [IN FCORMAT {124A6)
THIS 1S 72 CHARACTERS ODECSCRIBING THE EXECUTION
CARC 3. CONTAINS IMOLO, ICAYLOoIYRLGIMORE o IDAYHI 4 [YRH]
IN FORMKAT (615)
IMOLO s EARLIESY MONTH ACCEPTABLE FOR SELECTED QUAKES
I0AYLOD = CARLIESY CAY ACCEPTABLE FOR SELECTED QUAKES
IYRLO = EARLIEST YEAR ACCEPTABLE FOR SELECTED QUAKES
IMOM] = LAVEST MONTH ACCEPTABLE FOR SELECTED QUAKES
I0AYHI = LATEST Day ACCETASLE FOR SELECTED QUAKES
IYRH] = LAVTESTY YEAR ACCEPTASLE FOR SELECTED QUAKES
CARL 4. CONTAINS DL0,0HI IN FORMAT (2FiQ.23
Lo = GREATESY CEPTH ACCEPTABLE FOR SELECTED QUAKE
CHI * SMALLEST DEPTH ACCEPTABLE FOR SELECTED QUAKE
CARD 5. CONTAINS NREGNS IN FORMAT (I5)

NREGNS MUST BE LSTHN=50

CARGS bevlsveee CONTAIN THE REGION SPECIFICATION CARDS FOR NREGNS
REGIONS. ONE REGIUGN IS SPECIFIED By A SET OF CARDS AS
ILLUSTRATEC BELOW THE COLUMN NUMBERS

000C00C001111111111222222222223333333334444444444555555555566066666...7
12345678901234567890123456789C123456789C12345678901234567890123456...2
AXRXAXXXXXXXXXXXXANXXXKX REGIOM NUMBER NOR YYYYYYYYYYYYYYYYYYY'YYYYY,..Y
CIRCUMSCRIQEC BY TRAPEZOID
LATHI LATLO LNGHI® LKCHIE LNGLOW LNGLQE
TRPCRCI1) TRPCRCIZ) TRPCRC(3) TRPCRCU4) TRPCRCES) TRPLCRCL(6)
INSCRIFPED BY TRAPEZCIC
TRPINS(L) TRPINS(2) TVRPINS(3) TRPINSI4) TRPINSES) TRPINS(6)
NSREG TRAPEZUCIDAL SUBREGICONS 4RE
1 TRPS(1.i) TRPS(2,1) YRPSI3,1} TRPS{&,1) TRPS(S5,1) TRPS(6,1)
2 TRPSE1,2) TRPS(2:2) TRPSE3,2) TRPS(4,2) TRPS(5,2) TRPS{6,2)

EvC.

WHERE XXeseX REPRESENTS 23 HOLLERITH CHARACTERS IN FORMAT (3a&,4%)
DESIGNATEING THE SOURCE OF THE REGION GEFINITICN,
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KOR IS YHE QFFRCIAL REGION NUMBER IN rORMAT ([3}).

YYeuoV RPPRESENTS 30 HOLLERITH CHARACTERS IN FORMAY (5A4)
GIVING THE GEQGRAPKICAL LOCATION OF THE REGION.

TRPZRCETI) I=l..0& IN FORMAT(SXG6F10.2) CESIGNATES THE
CIRCUMSURIBING TRAPEZQID.

TRPINCUE) Pol,. .6 IN FORMAT(5X6F10.2) DESIGNATES THE
INSCRTSING YRAPEZIUIOD.

NSRE( IN FORMAT(IS) IS TOTAL NURBER OF VRAPEZOIDS THATY
ACTUALLY DEFINE THE REGION.

TRPS(I4J) T2leaety 4%loeNSREG IN FORMATIOXOF'0.,2) DESIGNATES
THE TRAPEZOIDS THAT ACTUALLY DEFINE THE REGION,
THE MAXI®UM TOTAL NO. OF TRAPEZQIDS FOR ALL REGIONS
IS 1000.

TRPCHC, YRPINS, AND TRPS ARE MEASURED IN DEGRECS, EASY
LONGITUDE AND NORYH ! ATITUOE.

A QUAKE IS5 SELECTED ONLY IF JT FALLS ON OR WITHIN ALL
REGION LIMITS, TIME LIMITS AND DEPTH LIMITS,

QUTPOTS ON SYSTEM GUTPUT TAPE

THE FIRSY CUTPUT IS A COPY CF THE DAYA CARDO DECK, COLUMNS
I THRU 80 QEING COPIED INTO COLUMNS 2 THRU 81

THEN A PAGE RESTCRE OCLURS AND THE NEW PAGE IS HEADED BY
THE PHRASE - LISVING OF QUAKE CARDS SELECTED, PLUS TwO
8L ANK L INES

A LIST JF QUAKE CARDS SELECTED OCCURS NEXT, COLUMNS 1
THRU 84 BEING COPIED INTO CGLUMNS 2 THRU 85

A PAGE RESTORE OCCURS NEXT WITH A NEW HEADING -
MAGNITUDE CISTRIBUTION FOR XXXXXX QUAKES SELECTED
WHERE XXXXXX GIVES THE TOTAL COUNY OF SELECTIOCNS

THE DISTRIBUTION FUKCTION IS THEN PRINTED AS A MATRIX OF
INTEGERS; WITH 10 COLUMNS AND 9 ROWS CORRESPONDING TN
THE 90 MAGNITUDE RANGES 0.040.1¢ THRU 8.9 ¢ ARRAYED

AS FOLLOWS

0.0 c.1 Ce2 o o « 0.9
1.0 1.1 1.9
2.0 2-9
8.0 g.1 8.2 ¢« o « 8.9

EACH INTEGER ELEMENT GIVING THE COUNT OF SELECTED
EVENMTS OF THE CORRESPONDING MAGNITUDE. EYENTS FOR
WHICH THE MAGNITUDES ARE UNKNOWN ARE TREATEDC AS THOUGH
THEY 1tAC MAGNITUDE ZEROQ.

CuTPUT" ON THE GSCANI CUTPUT TAPE
(ALL FILES IN BCC MCDE)
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FILE 1. CONTAINS A C . PY OF THE DATAR CARDS

FILE 2. COCNTAINS NQOUT. (MAGDISTI) 1=1,90)
IN FORMAT(L1X,15,//,01%,1015))
WHERE  NQOUT = TOTAL NC. EVENTS SELECTED
HAGDISIIY I=1...90 ARE THE 90 COUNTS
OF THE OISTRIBUTION MATRIX

FILE 3. CCNTAINS NQOUT BCD RECORDS, EACH RECORD BEING
BEING 684 CHARACTERS CF A SELECTED QUAKE CAR([.

QUTPUTS ON THE PUNCH TAPE
{NONE IF [TPNCH=0])

ONE BCC FILE CONTAINING
A COPY OF THE DATA CARDS
A HEADING FOR THE QUAKE CARQDS
THE SAKE QUAKE CARDS AS IN FILE 3 OF THE QSCAaNI
OUTPUT TAPE
A HEADING,s NCOUT, AND MAGUISt1...9C) IN SAME FORMAY
kS CN SYSTEM OUTPUT TAPE

PROCRAM FOLIOWS BELOW
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MERCFIXY = LOSF{(1.0¢SINF(.01T74533ex))/COSF(.0174533ex))
EYIMEFCIYR,y IM@3 4 I0A) =XLSHFTF{18, IDA)¢XLSHFTF{13,IMO)+
I XUSMFTF(9,I1YR)
DIRENSICN RUNLBLCL12),TRPCRC(E450), TRPINS(6:50),TRPS{6,1000)
CIKENSION JTRP(S0),QCARD(14),MAGDIStSO)
CALL GIVIOY (1TPIN,ITPOUT)
READ INPUT TAPE ITPIN, 10, ITPOIN,ITPQOW.ITPNCH
10 FORMAT(IIS)
REWIND 1TPQIN
REWIND [TPQCW
C
C CCPY INPUT CATA AND LEMITS OF QUAKES NEECED CNTO 2 TAPES.
C
CALL CAODECK(ITPIN,1TPQOW)
CALL CACECK(ITPIN,ITPCUT)
IF (ETPNCHY 1&6,18,14
14 CALL DACECK {(BTPIN, JTPNCH])
16 CONTINUE

C
C WRITE EOF ON ITPQOW - FIRST FILE
C
END FILE ITPQOW
C

C RFAC INPUT CATA FROM LOGICAL IYPIN, CONVERTING LATITUUGES TO MERCATOR
C PROQJECTION,
C
READ INFPUT TAPE ITPIN,20,IMOLO,IDAYLOD I YRLU,IMOK]I ,1DAYH]E, IYRNHI,
1 OLO,OFINREGNS
20 FORMAT(/615/2610.27151
sTILO=XTYIMEF(IYRLO, IMCOLO. IDAYLO!
ITIRIsXTIMEF(TYRH] o 1MOM]I, IDAYHI])
JYRP(1)=1]
0 30 1=1,NKEGNS
READ INPUY TAPE ITPING25,(TRPCRCUUpI) s J=1,6),(TRPINSUU,1},U=1,6),
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1 NSREG
2% FORMATL ///75X6F10.2//75X6F1C.2/715)
ITRO I «JYRPL )
ITRPZ= X TAPL #NSREG-1
JTRP{[¢1)=]TRF2+])
READ INPUT TAPE ITPIN, 26,11 TAPSUIKYgJdr)l ) k=] TRPL,ITRP2}
26 FORMAT L SX6F10.2)
00 2¢ LS P
YRPCRC{Js 1) = MERCF{TRPCRCIJ, L))
TRPINSt J, 1} = MERCF(TRPINSLI,I))
80 2/ K=lTRPL.ITRPZ2
27 TRPS{ J,¥) s RERCF{TRPS(Jex))
298 COGNTINGE
30 CONTINUE
¢
C MAKE SLANK FILE OF 100 RECORDS FCR LATER INFQ
L
00 40 1I=1,100
40 WRITE OQUYPUT TAPE I1TPQOW.SC
14 FORRAT(T9X,1H )
C
L SECCNU FILE
C
END FILE 17PQOM
WRITE CUTPUT TAPE 1TPCUT, S1
IF (LTPNCH) 3060,3060,3050
3050 wWAITE QUTPUT TAPE (TPNCH,51
T060 TONTINUE
51 FORMAT(33H] LDPST.NG OF QuUAXKE CARDS SELECTED//)

C
L CLEAR SSELECYED QUAKE® COUNTER
C
ASIIGN 80 TO INDEX
NQOUT =0
HLE¥ =1 HS
HLN=]1HW
CALL STZ (90,MAGDLS)
c
r SET UP EOF CONTROL TO CONYINUE READING

[ 4

55 CONTINUE
CALL EQFSET‘Q,EQF, I TAPE)

TQKNs(
300 CONTINUE
€
C REAL QUAKES FRGM INPUT TAPE
C
60 READ INPUT TYAFE ITPQINGTO,IMONTH,IDAY,IYEAR,GQLAT,
1 XLToQULONG ¢ XL N, COEPTH, MAG

1'0 “GRHAT(BlZQGXQFQol ‘1|F501"10F3000F302’
CALL REREAD
REAC INPUT TAPE ITPUIN,46C, (QCARSUI} sI=1,14)
[OKN=1Q3KN+1
ITIMaXTIMEF(IYEQR, IKCNTH ICAY])
GO YO INDEX, §8C,120)
C
C C~ECK ALL LIMITS - FIRST - TIFME LIMITS. IF QuUAKE TIME cXCEEDS LAVER
C FIME LiMIT, WRITE COUT SELECTED QUAKES AND LEAVE,
C
8¢ ASSIGK 120 YO INDEX
I (ITimM=-1T 1K1} 90,90, 100C
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90 CONTINUE
NEILES=XMAXCF{C, 120 [YRLO~TYEAR) ¢« IMOLO-1KONTH)
CALL FSKIP {ITPUINGNFILES)
{F {NFILES) 120,120,55
¢
C CHECK TiME LIMDY
C
12C  CONTINUE
IF CIVIM-ITILO) 41C.14041130
138 IF (ITIM-ITINHI) 160,160,1C00
C
C QUAKE IS WITHIN TIME LIMITS, NOw CHECK CEPTH LIMITS
C
16C IF (QDEPTIH-ULOY 17C,180,410
17C IF (QUEPTH-CHL) 461C,1L0,18¢C
C
C CCNVERT SQUTH ICNC TO - &ND (=ANGE WEST READINGS TO EAST.
C FIRSY MIGRATE TVENT AWAY FROM PULFE [F NECESSAR?Y, AND CONVERY
€ LATITUDE TC MERCATOR LAT!VuUDE.
C
18C If (QL...) 190,200,185
185 QULAT = MINLFIQLAT,85.9)
GO 70 195
19C QULAT = K XIF(QLAT,-89.9])
195 QLAT = MERCF{QLAT)
20C IF {CMPRAFUXLT,MLT}) 22C,210:220
210  QLAT =-CLAY
250 IF (FMPRAF(XLN,HLNDG 240,230,240
23C  QLONG =3¢60.-QLUNG

NCW CHECK TC SEt [F QCUAKE [S IN A BLOCK,

(mNalg]

240 CONTINUE
CO0 28C [=1,NREGNS
CALL UNGSET(QLONG, TRPCRCI&,1), TRPCRCEL;11, QLNG)
CALL TRAPCK{GUMGQUATTRPCRCU2,)1 1, TRPCRCUL4I)TRPCRCES, 1),
1 TRPCROU3,1)4TRPCRCUG, 12, TRPCRCL4A, 1), 1ANS)
IF L1ANS) 280,28(0,25C
25C  CALS. UNGSETIQLONG, TRPINS(4,1), TRPINSIG,,1) ¢ QLNG)
CALL TRAPCKIQUNGULAT,TRPINSI2,1),TRPINSUL, 1) sTRPINS{S5,i),
1 TRPINSU3.0):TRPINSEG, 1} TROINS{4,1),1ANSS
IF {1ANS) 260,260,450
260 CONTINUE
[TRPL=JTRPL )
TTRP2=JTRPLI+1 -1
CO 270 . =1TRPL,ITRPZ
CALL LNGSET(QULONG, TRPS(4, ')y TRPSL6,J), QULNG!
CALL TRAPCK(QUNG QLA 2 TRPST2,J) o TRPSULsJ)2TRPSISy ) TRPSL3, ),
1 TRPSU{E,J),TRPSTA,J), 14NS)
IF {(IANS) 270,270,450
2TC CONTINUE
28C  CUNTINUE

CUAKE *7 ACCEPTABLE, LC BACK AND TRY ANCTMER,

OO

©0C CONTINUE
«.C GO TC 5CC

CLAYE PASSES ALL TESTS. NOw INDEA SELECTED CUAKE CTCUNT ANU wWRITF
Ci 7T QUAKE CON POTK TAPES.
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4«5C NQCUT=NQOUT ]
MRITE OQLTPUY TAPE 1TIPQUwW46C lQCARDETIY, 151,141, ]QKN
IF (ITPRCH) AS4,454,457
452 wWRIIE CUTPUT TAPE [TPNCH,460. (CCARDLIN,I=1,14)
454 CONTINUE
«6C FORMATILIAG,A2,10)
WRITE OUTPUT TAPRY 1TPOUT &T7C,iQCARDE: ,Il=14141,1QKN
@1C FORMAT(IX13A6,A, .4)

C
€ MEX!E RECORD OF QUAKES WiTH SAKT MAGNITUDES.
C
IXsXFIXF(RNCF(1C.eQMAG) )+
MAGDISUIXI=MAGDIStIX )}
GO 10 500
C
C WRITE EQF*S FOR THIARC AND FINAL FILE, FILL IN SECOCRD FILE, AND EXIT.
C

10CC UNC FILE 1TPQOW

REWING ITFQIN

REMINC 1TPQUW
C
C PCSITICN TAPE TC WRITE CUY SECOND FILE CONTAINING QUAKE COUNT AND
C FAGNITUDE CISTRIBUTIONS.
C

CALL FSKIPULITPQUNWe1!

kRITE QUTPUT TAPE ITPQOW,480, NQOUT,.EMAGDIS(I), 1=1,90)
48C FORMAYUIX,IS¢/7/74(10,1015)1

WRITE QUYPUT TAPE 1TPOUT.490, NQOUT, ‘MAGDISII),I=]1,90)

IF {ITPRCHY) B4&,484,482
482 WRITE CQUTPUT TAPE TTPNCH 490 NQOUT (M2GOIS(TIN =L, 9D)

END FILE TTPNCH
«84 CONTINUE
430 FORMAT(29H] MAGNITUCE D’STRIBUTION FOR 16,15H QUAKES SELECTED//

1(1x10151)°
9999 REWIND ITFQCHW

CALL EXIY

END

L




YT M MO OO OO OO OO OO OO OO0 IO e e

USTANZ (MAIN)
LIstye
LABEL

QSCAN2

TRANSFER VECTCR {OTHER

CATA CARD

THAN SYSTEM ROUTINES)Y -
CARIGE, CPYFLZ,
REREAD, RSKIP,
XSAME, XSTLIN

CADECK, EGFSET, FSKIP, GETRD1, GIVIOVT, IGETX,
SAME, SHUFFL, SIZEUP, STZ, SVIS, XLSHFT,

INPUT

CARL 1. CONTAINS TTRQS2, IVPNCr IN FORMAT :2i5)

[TPQS2
ITPNCH

CARC 2. CUNTAINS AUNLBLI(IT)

z

OUTPUT YAPE PRODUCED BY QSCANZ,

OUTPUY TAPE NUMBER CN wWKICH ALL OUL PUTS OF
QSCANZ wWILL BE WRITTEN FOR PUNCHING.

C IF NO PUNCHING DESIRED.

I=1,12 iN FORMAT{ 2A6},DESCRIPTION OF RUN

CAR[L 3. COMTAINS ITPQSLI,ITPRO,NDSKIP, IN FORMAT(315)

1TPQS1
11PRD
NDSKI P

=

L}

QUAKE TAPE PRODUCED BY QSCAN]

RAND RANOOM DIGITS TAPE

NO. OF RANDOHM DIGITS TO SKIP AT FRONT

0= YTPRD (50 DIGITS PER RECORO}. MAY BE LEROQ,
IF N SATIVE, 1TPRD IS USED AS 1IS. NOTE THAT
THE MAX]IMUM NO. DIGITS USED IN ONE EXECUTION
OF QSCAN2 IS S TIMES VYHE NO. OF EVENTS

ON THE QSCAN1 OUTYPUT TAPE.

CARC 4. CONTAINMS NRANGE IN FCAIMATLIS)

NRANGE

NO. OF MAGNITUDE RANGES AS CEFINEL ON
THE FCLLOWING NRANGE CARDS.
MUST BE LSTHN= 50

CARL 5., CONTAINS RANMAG{1,1),RANMAG(]1,2} NQSDES(LY FORMAT{I2FS.1,15)

CARLC 6, CONTAINS RANMAGE2,1) RANMAGTI2,2) NQSDESI2) FORMAT(2FS5.1,15)

EVC.

G+ NRANGE. RANMAG {NRANGE ;1) y RANMAGUNRANGE ¢2) ¢ NQSDESINRANGE)

WHERE
RANMAG{I.1)
RANMAG {14 2)
NQSODESHIY
RANMAG(142)

FORMAT(2F5.1,15}

IS THE LCWER LiMIT (INCLUSIVE) CGF THE I-TH RANGE
IS THE UPPER LIMIY C(INCLUSIVE} CF THE [~TH RANGE
IS THE OESIRED M0. OF QUAKES FOR THE [-Tx RANGE
LSTiHN RANMAGLI+]1,1)

CLTPUTS On SYSTEM QUTFLTY TAPE

THE PRINYED OUTPUT SEQUCNCE IS
A COPYy OF THE QSCAfi2 DATA CARC OECK
A COPY DF FILE 1 OF THE CSCANY TAPE
(GIVIMG THE DATA DECX WHIZH FORMED §HE QSCANL  TAFRE)
A CTPY OF FlLe 2 OF THE QSCAN1 TAPE
(GIVING TWHE CISTRIBUTION MAYRIK)
THrN FOR EACKH HMAGANITUDE RAKGLE A LIST OF THFE RANDOMLY
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SAMPLED EVENTS OCCURS, THE LIST IS IN TERMS OF Tt
YEAR, MChTiH, AND SERIALIZATICN NUMBERS OF THE EVENTS.
IF THE REQUCSVYED MO. OF EVENTS [S LARGER ThaN THE NO.
AVATLABLE IN THE GIVEN RANGE, THEN ALL THE AVRILABLE
EVENTS.ARE LISYED.

CLTPYUTS ON THE QSCANZ OUTPUT TAPE
{BOTH FILES BCOD!}

FILE 1 CONTAINS
A COPY OF TME QSCaM2 CATA CARC DECK
A COPY OF FILE 1 OF THE QSCAN1 TAPE
A COPY OF FILE 2 OF THE JUSCAN1 TAPE
CILE 2 CONTAINS ONE RECQRD FOR EACH EVENT
SELECTED BY QSCANZ IN THE ORDER OF THEIR
SELECTVION, EACH RECORD CONTVAIMNS JORD, {CARDIi).I=1,14)
IN FCRHAY (0l4,.14h6;
WHERE CARD(I} IS THE QUAKE CARD
ICRD 1S A COMPOSITE CF
THE PAGNITUDE INDEX BITS Scl...1G

THE YEAR 8IYS 12...17
THE POMTH BITS 18...21
THE SERIALIZATVION B17S 22...35

CUTPUTC. ON THE PUNCH TAPE
{NO OUTPUTS HERE IF ITPNCH=0)

ONE BCD FILE CONTAINING
A COPY OF THE QSCA"2 DATA CARD DECK
A COPY OF FILES 1 AND 2 OF THE QSCANL TAPE
A COPY 0Of EATH QF THE CARDS SELECTED BY QSCAN2
IN THE CRDER C¥ THEIR SELECTICW
A COPY OF THE SEULECTED EVENTS IN THE FORMAT USED ON
THE SYSTE® QUTPUT TAPE

PROCRAM FOLLOWS BELTW
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DIMENSICN  RANMAG(5C,2) ,NCSDES(50)

DIMENSICN  MAGDIS(9C),PACECL0CO) NEWDISI50)45aNS(10)
CIMEMSION [XVABL(200,50),1SPACE(6000),QCARDILS)
CIMENSION  IXTAPE(SC)EXDES(50), INOVL20)

EQUIVALENCE (SPACE,.ISPACE)

COMMOK SPACE,.XTABL

CALL EXECMP

CatL ECFSEY (O,EQF, ITAPE)

IF 'ECF) 2,2.1

1 CALL OUKF

2 CONTINUE
C
C FIRST OUTPUT THE DATA CDECK
C

CALL GIVIGV(ITPINP,,ITPCUT)

READ INPUT TAPE [TPINP,S5, JTPQS2,1TPNCH
b FORMATE2]S)

CALL CARIGE (1TPOUT,-1)

HRITE CQLTPUT TAPE [TPOUT, 10

WRIFE OUTPUT TAPE [TPQS2,1C

I




10 FORMAT(///51H THE UATA DECK FOR ThIS RUN OF QSCAN2 FOLLOWS BELOwW !}
CAaLL DACECKUITPING,ITPOUTS
CALL CDACECK{ITPINP,[TPQS2)
IF LITENOHY 16,164,104
14 WRITE CUTPUY TAP- [TPNCH, 1C
CALL DACECK (ITPINP,ITPNLH)
16 CONTINUF

C
C THEM ACQUIRE THE DATA
C
READ INPUT TAPE [TPINP.20,ITPQS1,ITPRD,
1 NOSKIP ,NRANGE o (RANMAGT 1 41) RANMAGT ! ,42) ;NQSDESEI)o1=1,NRANGE)
20 FURMAT( /3IS/1I5/(2FS5.3415))
C

C REWIND ITPQS1 AND OUTPUT THE CATA DECK USED I’ ORMING FTPCSI
C
REWIND 1TPQSI
WRITE QUTPUT /APE [TPOUT,20
WRITE QUTPUT VAPE [TPQS2,30
IF (ITPNCH) 26,26,24
24 WRETE QUTPUT TAPE [TPNCH, 30
CALL DACECK (ITPQSLl,.ITPNCH)
cb CONTINUE
30 FORMAT(///760H THE FIRST FILE OF THE QUAKE TAPE FOR TH!S RUN FOLLOW
15 BELOwW )
CALL CACECK(]ITPQS1,ITPOUT)
CALL CPYFL2UITPQSI-1TP@S2¢25¢s1coSPACE,JANS)
C
C ACQULIRE NQSTOT, MAGLIS{1..490) FROM SECOND FILE OF [TPQS) AAND
C GLTPUT IT
C
READ INPUT TAPE ITPCS1e40,NQSTUT EMAGDISE!), I=1,90)
4C FORMAT(29X]6/7481X%1015))
WRITE CQUTPUT TAPE JTPOUT SO NUSTOY,,{mMAGDLISCI),i%1,90)
LRITE QUTPUT TAPE ITPQS2450,NOASTOT ({(MAGOIS{])I=1,90)
IF (TTPNCH) L6086444
44 WRITE GUTPUT TAPE JTPNCHeSOeNQSTOT{MAGDIS(I)s]I=1,90)
46 CONVINUE
50 FORMAT(///21H QUAKE TATS CONTAINS 415,350 QUAKES, WITH DISTRIBUTIO
IN FUNCTON ,/,(5X,1015))
CALL FSKIPUITRQS1el)
END FILE J7#QS2
CALL CARIGE (3TPOUT,-1)

T NCx POSITICN THE RANDOM JIGITS TAPE

NOSKIPeXMAXCFL O NDSKIP)
NRSKIPaNCSKIP/S0
MOSKIP=NDSK | P-NRSKIPeA(
CALL RSKIP{ITPRD,NRSKIP,ECF)
IF (NDSKIP} T70,70,65
65 CALL GETRDIUITPRONCSKIPSPACE,IANS{L))
IF (1ANS{1)) 9S000,70,70
C
C NCw WE WNEEZ TO FORM THE NEw DISTRIBUTICN FUNCTION, NEWDIS(1...NRANGED,
C wWITH RESPECT TO RAKRMAG RAnNGS ..
C
10 CALL SYZESONEXDIS)
L0 100 1xR=1,9C
TRUMEG=FLCATEL IXR-1)/10.0
CO 90 IXR2=1;NRANGE
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el ulaNeNaNalaNela NN e NaNaN ol ol el e Nl o la el e Wl

OO TITOOOO

85
S0

95
16C

[TEMP= | XR2

[F {TRUMAG-RANMAG(IXR241)} S0,95,85

IF (TRUMAG-RANMAGE IXR2420) 95,95,9C
CAONTINUF

0 1O 1900
NEWMDISCITEMP)#NEWDISCITEMP) +MAGDIS( I XR)
CONTINLE

NEXT WE HAVE TO SET UP THE SHUFFLED INDEX TABLE [XTABL

OEFINE A *"TAPE [IMDEX WITH RESPECT 7O A MAGNITUDE RANGE® AS THE
CROERING INOEX WITHIN A MAGNITUDE RANGE OF QUAKES ON THE TaPE.
1eEeay TAPE INGEX 17 WITH RESPECT TO MAGNITUDE RANGE & SELECTS
THE 17-TH QUAKE FROM THE BEGINNING OF THE TAPE WHOSE MAGNITUDE
FALLS IN THE RANGE CEFINED BY RANMAG{(4&,17 AND RANMAG(4,2).

THE ENTRIES OF IXTABL{l...¢IXR) FOR A PARTICULAR IXR WILL BE TME
SEYT OF TAPE (NOICES wITH RESPECT TO MAGNITUDE RANGE IXR, WHICH
ARE TGO BE (HCSEN AS THE OUTPUT ENSEMBLE.

IXTABLEL .o« NQSOFSCIXRIGEXRY IS FORMED ESSENTIALLY AS FOLLOWS.

200
21C

22¢

24¢
25C

WE

1.

THE SET OF EINTEGERS 142¢eec e NEWDISCIXR) IS SCRAMBLED 8Y
SUBRCUTINE SHUFFL INTO THE SPACE VECTOR.

THE FIRST NQSOES¢IXR) OF THESE SCRAMBLED INTEGERS wWILL BE

THE ONES USED IN IXTABL.

HOWEVER, PRICR TO MOVING THIS SELECTED SUBSEY OF INTEGERS

INTO IXTABLy THE SUBSET IS ORDERED MONCTONELY USING SUBROUTINE

DO 250 [IXR=1,NRANGE
NITERS=REWD IS{ IXR)

NWANTsNCSOES(IXR)

[F (NITEMS-NMAMT) 200,210,220
NWANT=sNITEKS

NQSOESC IXR) =NWANT

CALL XSTLIN (1ol NMANTGEXTABLEL, IXR))

GQ

T0 2%C

CONTImuUE

CALL SHUFFL(ITPRD,NITEMS,SPACEC300]1),SPACE(]1})
CALL SIZEUP(SPACE(L) ., NWANT,ISPACE(30CLY)

CO 240 IXQ=1¢NWANT

IKTASL{IXQe IXRI=IGETX (ISPACE,ISPACE,IXQ#3000)
CONTINUE .
COMTINUE

hOW SCAN THE QUAKE TAPE, PASSING ONCE THRU THE NQSTOT QUAKES

FOR EACH QUAKE WZ
1. DETERMINE WHICH MAGNITUCE RANGE IT BELANGS TO
2. THEN DETERMINE TS TAPE INDEX WITH RESPECT TUO
THIS RANGE (WITH THE AID OF A TABLE IXTAPE(l...NRANGE))
3. PROCEED TO THE NEXT QUAKE IF THIS TAPE [INDEX IS
NOT THE NEXT ONE MEEDED ACCORDING 7O [xTABL
TTHIS INVOLVES USE "F A COUNTER TABLE IXDES(1l...NRANGE)})
4., IF THES TAPE INCEX 1S THE NEXT ONE NEEDED
THEN SAVE THIS QUAKE BY REPLACING THE IXTABL
ENTRY 8Y & ZACKED VERSION OF THE YEAR, MONTH,
ANC EVENT NO., OF THIS QUAKE. THEN PROCEED TO
NEXT QUAKE.
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C FIRST CLEAR [IXTAPE,1xDES, &ND THE QUAKE COUNTER IXQUAK
C
CALL STZS(S50,IXTAPE.50,IXCES,1,]XQUAK])

INDEX IXQUAK ANC CHECK FOR COWPLETION

[aNaNeal

3I0C  IXQUAK=IXQUAKe ]
It CIXQUAR-NGSTOTY  3C5,3C5,5C0
305 CCNTINUE

OK. READ THE NEXT CUAKE CARD
CMAG =~ MAGN]ITUDE
IYR = 2 DIGIT YEAR
IM0 = 2 CIGIT MONTH NO.
INO = 1-4 OIGIT SERIAL NO. OF GUAKE WITHIN MONTH,

aNalaNaNaNaNal

READ INPUT TAPE ITPQS1,31C,1M0,1YR,QMAG,INO
JIC FORMATU12,2X12422XF3.149X14)
CALL REREAD
READ INPUT TAPE 1TPQS1,4320,(QCARDC(IL),1I=1,414)
320 FORMAT(14A6)
C
C FINC THE MAGN'TUDE INDEX, IF ANY
C
00 340 IXR=1,NRANGE
IXMAG =] XR
IF (QMAG-RANMAGL{IXR,1})) 34G,3%0,33Q
330 IF (QMAG-RANMAG(IXR,2)} 3150,350,34C
34C CONTINUE
G0 TO 300
C
C GUY IT, FIND ITS TAPE [NDEX IXTP AND INDtx IXTAPE TABLE
C
3IS5C IXTP=IXTAPE{IXM&G)+]
IXTAPE(L IXMAC)=]IXTP
C
C FIGLRE WHICK ZENTRY NQO. wE WANT AND WHETHER WE ARE OONE
C WITH TKRIS MAGNITUDE.
C
IXD=IXCES(IXMAG)*l
IF (IXC-NQSCES{IXMACGH) 370370, 300
C
C IF ACY DONE SEE IF THE TAPE [NDEX MATCHES THAT CF IXTABL
C
37C IF (IXTP-IXTABLUIXD,; IXMAG)) 300,380,300
C
C GCY A MATCr. PACK UP YR, IMC,INO &ND GO BA(K
¢
38C CONTINUE
IXTABLE IXD,y IXMAG) = XL SHFTFE18,INOI+ L1000 IMOe1 YR
IORD=XLSHFTF 1B, INCI¢XLSHFTFL4, IMO) I YReXLSHFTF(-T7,1XMAG)
WRITE QUTPUT TAPE [1PQS52,390,I0R0,{QCARD(I),i=1,14)
IF (ITPNCH)Y 386,386,384
384 WRITE QUTPUT TAPE LTPNCH,)90,(QCARD(I) 121,14}
386 CONTINUE
390 FORMAT(O12,1446)
IXOESCIXMAG) =1l
GO TO 3CO
C
C OUTFUT THE IXTAPL DATA




5CC CONTINUE
END FILE [TPQS2
REWIND 1TPQSI1
REWIND I1TPQS2
O 600 1XMAG=14NRANGE
c
L HEACING OUTPUT FOR EACH MAGNITUDE RANGE
C
WRITE QUTPUT TAPE 1TPOUT,520,NQSOES{IXMAC) NEWDIS(IXMAG),
1 RANKRAG(IXMAG, 1§ yRANMAGL I XMAG,2)
IF (ITPNCH) S16+516,%14
514 MWRITE QUTPUT TAPE 1TPNCH,520,NQSDESCIXMAG) (NEWDIS(IXMAG),
1] RANMAGUIXMAGHL) JRARMAST 1 XMAG,2)
516 CONTINUE
520 FORMAT(/1X,13,15H QUAKES CUT OF 13,204 IN MAGNITUDE RANGE -*S.1i,
1 34 TO,FS.1)
C
C INNER LOOP STARTS
C
NQS=NQSCES(IXNAG!
IF (NQS! 600,600,53C
$30 CONTINUE
NNUS=20
0C 590 IXxQ=1,NQS

C
€ GET AND UNSCRAMBLE NEXT [XTABLE ENTRY GIVING IMO, IYR, INC
S
ITEMP L= IXTABLO I XC, 1 XMAG)
ING=XLSHFTF(~18, ITEXPL)
& TEMP=TTTTTTCO00COSSAHEFLITEMP])
ITEMPL=XSAMEF] TEMF)
IMQ=] TEXPL/100
IYR=1TEMP]-100e1M0
S
C IS THIS QUAKE TC BE THE FIRST ENTRY ON A NEW LINE
C (YES, IF NMCS=0)
C [F SO, GO ACD THE ENTRY WITHOUT CHECKING 1YR: IMO
C
IF {NNOS) 540,550,540
C
C IF ANOY FIRSY ENTRY CHECK FOR SAME (YR, IMQ
C AND GO ACO THE ENTRY [F SAKE., GO OUTPUT [F CIFF,
C {THE INEW SWITCHi SEYTING 'S ANTICIPATORY. IT IS OVERRIODCEN AT 550)
C
540 INEWs=]

IF C1YRNOW=-1YR) 57C,545,570
565 IF C1MONOW-IMO) 57C,550,%70

L
C ACC WMEW QUAKE
C
550 INEW«Q
IMONOwW= [ #0
fYRNOW= YR
KNOS=NNCS<1
INOVIKRNGS } = IND
C
C ANC THEN CHECKX FOR LINE COMPLITICN
C COMPLEYE IF NNDS=15, CR If 1XQ=NQS
< If COMPLETE, (O QUTPULT. OQOTHERWISE CONTINUE SUBLCOP.
C
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I[F {NNOS-15) 560:451C,570
56C IF {IXQ-NQS} 590,570,510

OUTPUT A LINE, CLEAR NNCS AND CHECK [INEW YO SEE IF WE HAVE TO START
A NEwW LINE BEFORE PROCEECING

aNaNaNal

STC  WRITE OUTPUT TAPE ITPCUT,575, I MONCW,1YRNOK, ( INOVI I}, =1 ,NNOS)
IF {1TPNCHY 573,573,571
571 WRITE GUTPUT TAPE ITPNCH,57S, IMONDW, 1 YRNCH,{ ENOVII),I=1NNOS)
573  CONTINUE
STS  FORMATEGX,E2401H/412,3H - ,1514)
NNOS=
IF (INEwW) 50,590,550

C
£ CCNYINUE INNER LOOP
C

59C CONTINUE
C
C CONVINUE OUTER LOOP
C

600 CONTINUE
if (ITPNCHI 620,620,610
$1C END FILE TT7PNCH
62C CONTINUE
GO 10 9999
9000 CGNTINUE
C
C ERRCR COMMENTS
C
WRITE CUTPUT TAPE 1TPOUT,SOL0,(IANSII),I=1,1)
9010 FCRMAT(3X14HGETROL IANS = [23)
5999 CONTINUE
CALL ExIT
END
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e TR

. FA

sTRAP(CK
co
LE
EN

LANCUAG
EQUIPME
STORAGE
SPEED

AUTHOR

1

INPLTS
X
Y
1807

YTOP

*L08

.0........0..............'....“.....‘.........‘.......

APCK
P

UNT
L
TRY

225
TRAPCK
TRAPCK |

€ SUBRDUT INE)

X. Y'
XHIBOT,

Y8CT,

xXHLTOP,

~~--ABSTRACT--~-

TITLE - TRAPCK

Yrge,

xLQa8gv,
IANS)

FAST TCST 3F POINT IS INSIDE TRAPEZQIC

13
NT

FCRTRAN USAGE
CALL TRAPCK({X, Y,
XH 1807,

o1

X 0T0P

TRAPCK

ODETERMINES WHETHER OR

XL 07Ce,;

NCT & POINT

IS

INSIDE OF A TRAPEZOID DEFINED BY VT HE FOUK CORNER POINTS

(XxL080T7,
{xHigaov,

GRIHWN YBOT,

Y8QvY 4
Yacrv)

{(XLOYOP,YTCOPY,

(XHETOP, YTOP),
UNDER THE (UNCHECKED) RESTRAINTS
XLOBOT LSTHN= XKI{BOT,

XLOTOP LSTKN=

AND
Y10P
XHETOP.

POINTS ON THE PERIMETYER ARE CONMSIDERED YO 8BE INSIDE.

FAP SUBROUTINE (FORTRAN-I! COMPATIBLE)

709,
19 REGIS

709C+

TERS

TIYE REQUIRED,
IF Y GRTHN YTOP OR LSTKN YB80T,

20 A.C.

313 m.C.

43 M.C.

68 M.C, IF THE TRAPEZOID HAS
RECTANGLE AND THE POINTY
LIES INSIDE IT,

187 M.C.

29C M.C.

SeM, SIMPSON, SEPT 1964

——==USAQE~-~-~

IS HORIZIONTAL COCRDINATE OF PCINT BEING TESTED
[S VERVICAL
VERTHCAL COORDINATE

VERTHCAL COCRDINATE OF TOP
{NOT CHECKEDS

MUST BE
CEFINES

DEFINES

IF X LSTHN MINIMUM{XLOBOT «XLOTCP),
IF X GRTHN MAXIMUM(XHIBOT,XxHIYOP),
AN INTERNAL

IF POINT LIES TO LEFTY OF TRAPEZQIO,

yagr,

GRTHNS
LORER

UPPER

XHITCP,

7094 {MAIN FRAME

IN MACHINE CYCLES ON

Yvoe,

\1:100}

xLo8arv,
TANS

JF 8OTTOM

TRANSFER VECTOR CONTAINS ROUVINES - WCHSIO
AND FORTRAN SYSTEM ROUTINES - {NGCT ANY)

of

aoF

LEFT CORNER TO BE

LEFT CORNER TO B¢

52

ONLY)

§r,Y)

XLOTIP,

COCRCINAYE OF POINT BEING TEST<D

TRAPE20ID

TRAPEZOID

{xL0807,vyBOT)

(XLOTOP,YTOP)

THE 7097,

OTHERW [ SE
OTHERMISE
OTHERW]SE

OTHERMISE
OTHERMISE




X-IBOT CEFINES LOWER RIGHT CORNER T0 Rg LxHIBCY,YROT)
MUST BE GRTIWN= x{O0BOT (INOT CKECKED?

XHETOP CEFINES UPPER RIGKHT CORNWER YO BE {(XHITOP,YTCPY
MUST BE GRTHN=  xLOTOP INCY (HECKED)

GUTHLTS PLLEGSL INPUTS MAY (IVE MEANTINGLESS ANSWERS
BUT CONTRCL IS MAINTAINED.)

1ANS = 1 [F POINT  (x.Y} LIES INSICE YRAPEZOID,
OR ON 15 PERIMETER
=-=1 IF POINT LIES OUISIDE THE TRAPEZQID

EXAXPLES

1. INPUTS - X(ln.;ol" = Oot 200| 35.' ‘5.. 55.. 65.' 5.9
B5.9 ©5.¢ 60.y 60,y A0y 60,4 60.
Y{leaol®) = 20,9 20.9 20ay 20¢y 20.¢ 2Cay 2C.,
20.¢ 20y 0.y 0.4 20., 30., 40.
YBCT = 10. Y1cp = 30. XLOBOT = S50, AHIBNT = T0.
XLCWOP(lonQ‘iIOo' 10.. 10-' 10.. lC.. 30-' 50.. 70.. 9Q.
XHITOP(leee9)410.,4 30.¢ 50.4 70.o $0.¢ 90., 90., 90., 90.
LSAGE = o 1 Ixvy=1,14
€O 1€ IxT1CP=1l, 9
1C CALL TRAPCKEIX(IXY), Y{IXY)}, YBOT, YYOP, xLORBOT,
1 XLOTOPCIXTOP), XHIBOT, XHITOPLIXTCP),
2 IANSTiXTOPIXY))

CUTPUTS - TARSE{Ll..e941} -1y =1y ~-1s -1y =1y -1y -1, -1, -1
IANSEl...9,2) -le =1y -1y -1y =14y -1y -1, -1, -1
l‘NS(lo-oq'B) l' l. l' ll ll 'lr ‘l' "l' ‘l
l‘NS‘la'.Q." 'l' l' l' | l' l' 'l' 'l' -1
IANSE L. . 9450 ~le =1le 1o lo Yy 1o 1y =14 -1
I‘Nslloooq'b’ -1, =1, s 1, l, | l, le -1
‘ANS(’;---Q'T' ‘10 ‘l' ‘ll ‘1. l' l' l' is l
I‘~S!lon0998’ 'lo ‘l' 'l' ‘l' 'l' “’l' ‘l' ‘l' -1
IANSE 1..09:09 =ly =1ls =1¢e =19 =1y =1y =1v -1y -1
[ANS{l...9,10) -1, -1y -1y -1¢ -1y -1y -1y ~1, -1
I&ANSEE..9,411) 1, 1, l, l, 1, l, i 1, 1
i‘NS‘l-ooQQIZ' 'l| 'l' ll ll ll l' lp lp -1
TANS{1l...9,13) =le =1y =1l¢ 1o 1s s 1y -1, -1}
[ANSE1...9014) -1ly =1y =1y =1y -1y =14 -1y -1, -1

PROUCRAM FOLLOWS BELOW

® A » & 5 8 & ®» & & & & & 5 & & & 5 5 5 & & 2 & S & & 8 & & & & & & S & 5 &5 & s 6 = &8 5 & & & a4 oS

TRANSFEx VECTCR CONTAINS wCHSID
HTR a XR&
8Cl 1o TRAPCK

.

o ONLY ENTRY. TRAPCK(X,Y, YBOT,vTCP, XLOBOT, ,XLCYOP, 2HIBOT (XHITCP, [ANSH

TRAPCK 5X0 TRAPCK-244

e FIRST CHECLK FOR  YBCT LSTHN= Y LSTHN= YT(GP

L]
CL“* 2,‘! Y
CASe 4,4 Y MUST BE LSTHN= YT(QP

73




TRA NUTIN

TRA cial
CASe 3,4 AND GRTHN= YBOT
TRA CLal
TRA CLAL
NOTIN CLS K01
TRA LEAVE

¢ THEN CHECK FOR MINCXLOBOT 4 XLOTOP) LST = X LSTHNx MAXIXHIBOT,XHITOP?

CLAL CiLAe Iv 4 X
CLSe Se6 AGAINSY XLOBOT
TRA CAS?
TYRA CAS7?
CASe 694 AGAINSY XLCTOP tONLY IF X LSTHN XxXLOBOT)
TRA CAST
TRA CAST
TRA NOTIN

CAST CASs 7,4 AGAINST XHIBROT
TRA CASS
TRA IRCK
TRA iRCK

CAS3 CASe 8y 4 AGAINST AKITOP (ONLY IFf X GRTHN XxHI18OT)
TRA NOTIN
NQOP (3

]

&« THEM FIND OUY IF THERE IS AN INTERNAL RECTYANGLE

L] (YES [.F.F. MAXUXLOBOT(XxLOTOP) LSTHN MINCXHIBOT,X!TOP)

.

IRCK CLAe T4 XHIBCT

CASe 8,4
CLAe Q4 XHITOP
NGP
SYO XRIGHT
CLAe Seé xtLosoY
CASe YK
TRA CASXR
TRA CTASXR
ClAe by 4 xLQ10P

CASXR CAS XRIGHT (XLEFY IN AC)
YRA TRYWS NO INTERNAL RECTANGLE
NOP JERDC WIDTH INTERNAL RECTVANGLE

YES THERE IS. SEE IF (X.V}] FALLS IN IV

CASe 1.4 XLEFT AGAINST X
TRA TRYWS
TRA IN
CLAe Led X
CAS XRIGHT
TRA TRYWS
TRA IN

.

e IT CGES

»

IN cLA KD1

TRA LELVE

FINALLY USE wC+SID AS LASY RESORY
FIRST EXCLUDE IfF {x,¥) IS TC LEFT OF LEFT SICE
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TRYWNS CLAw
STO
CLA.
STO
CLAw
STC
ClLAs
STC
CLAw
LOQe
TSX
LX0
T1E
LELD
®
* OYHERW]ISE
L ]
ClAe
S$TO
CLAs
STD
Clae
LOGe
T$X
LXD
T1E
Tmi
TRA

L

* EX{Yy SETTING

L 4
LEAVE STQe.

TRA
.

o CCNSYANTS,

kD1 PlE
XRIGHY PLE
END

EXCLUDE [IF

594

32765

394

32764

6y 0

32763

4,4
32762

led

244

SWCHS IO, 4
TRAPCK=-24
IN

NOT N

{x,Y}

TQ‘O

32765
32763

1y 4

24
SWCHSIC,4
TRAPCK‘Z;“
AN

IN

NOT IN

[ANS = aC

4
10,4

VAR ABLES

0,Cel

o4, 00,00

xLCRrOY
Yali
Lo1ge
Yrge

X
Y

IS TC RIGHT OF RiGHT SIDE
XHIBOT
amIvoep

X
Y

[TANS




WCHSEIC {FUNCIION)

- FAP

oWCKSID
COUNT 150
LBL WCHSIC

‘.O‘.‘.“‘.OD."“‘.““‘.‘.““““.‘.‘.O“..tﬂ‘..‘t‘.

ENTRY  WCHSID FUX,Y,X1yY1,XZ,Y2)
—=—=ABSTRACT~=--

TITLE - WCKHSID
FINC ON WMICH SICE OF LIME A GIVEN POINT LIES

WLhSIO ODEVERMINES WHETHMER A SIVEN PCOINT  IX,¥0)  LIES
ON, TO THE RIGHTY OF, OR TG THE LEFY OF & GIVEN DIRECTED
LINC SEGHMENT (OR OF 1TSS EXTENSICNS) FROM THE PJIINY
{X1e¥i) TO VHE POINY £X2,Y20.

LANCUAGE = FAP SUBROUTINE (FORYRAN-FI CUMPATIBILE)
ECUIPMENT -~ 709,7090,7094 (MAIN FRAME ONLY)
STORAGE = 3} REGISTERS

SPEED - 83 PACHINE CYCLES ¢7090)

AUTHCR - SeM. SIMPSON, SEPT.,1964

—emeUSAGE—=~

TRANSFER VECTCR CONTAINS ROUTINES - 4NOT ANY)
AND FORTRAN SYSTEM ROUTEINES - (NOT ANY)

FCRTRAN USAGE
GIFRGT = WCHSIDF{XoYyXlyYieXZ,Y2)

INPLTS
¥ IS THE MORIZONTAL COCRDINATE OF POINT TO BE TESTED
Y IS THE VERTICAL COORODINATE OF POINT TO BE TESTED
21 IS HORIIONTAL COCRDINATE OF FIRST LINE-DEFINING POINT
vl IS VERTICAL COORUINATE OF FIRST LINE-DEFINING POINT
X2 IS HORIZONTAL COCROINATE OF SECOND LINE-DEFINING POINT
Y2 IS VERTICAL CQURDINATE OF SECOND LINE-DEFINING PCOINY
ouTPUTS

GIFRGY GRTHN 0.0 IF &X,Y) LIES TO RIGHT OF THE LINE
= 0.C IF (X,Y) LIES ON THE LINE
LSTHN 0.0 IF (X,Y} LIES TO LEFT OF THE LINE

THE LIME IS CONSIDERED VERTICAL [F THE DEFINING POINTS

ARE BOENTICAL (DIRECTED UPWARDS IF Y1 POSITIVE, DOWNMARCS
OTHERWISE!

EXAMPLES

1o INPUTS = XT . y¥T1l=4:.0,14% XT2,Y72¢0.042.C XT3,YT3=1,0,1.9
Xl'Yl'Z.OQZ.O XZ(I...G’ = 30' 30' 3.' zot lu' lc' lG' 2.
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L] YZ[l...B) = lo' 2(. 3.9 3.3 “Ao' 2-. lcq 1.
. LSAGE = Do 1C 1=1,8
. GIFRIAI) = WCHSIDFEEXTL YTl X1y YloX200)ev201))
» CIFRZ2ZUI)=WCHSIDFIXT2,YT2eX1oYLleX21 1) Y2011
) 10 GZFRI(CIV=WCHSIOF T3,YT3,X)eY¥leX201),v2¢1))
L]
. CUTPUTS - GZFRI(1...8) & L.G'()'G.G.L'LIL
L] GZFRZ(l...E’ B G.Z'L'L'L'ZQG.G
L GZFR3€1...8l 2 G'GQZ'LOLOLrlI()
. WHERF & = GRTHN O, L = LSTHN O, Z = ZERGC {MAGNITUDE)
o 2. LSAGE - GIFRL = WCHSIDF12.40s0lesleanlanls)
R GIFR? = NC"SIDF(OQOZQI‘.O'I-'lo'lo)
. GlFR3 = NC"SIDF‘IOQlovlo'loalcilo)
. CUTPUTS - GIFRY = 6 GIFRZ = L GIFR3 =
t ]
E )
» PROCRAM FOLLOWS BELOW
L]
L]
a NC TRANSFER VFCTOR
-]
HTR C XR&
BCl 1o WCHSID

¢ ONLY ENTRY. WCHSIOD FUX,Y,X1,Y14X2,Y2)

WCHSITD SXD WCHSID-2+4
ST Y

+ SET X-Xl, Y2-Yl, X2-X1 ANC CHECK FOR VERTICAL LINE (X2 = X1)
-

FS8 321765 x-x1
STO XMxl
CLA 312762 Y2
FS8 12764 vy2-vl
STu Y2MY)
CLA 12763 ye
FSB 32765 x2-xl1
STO X2¥xl
LCGC yavyl
INZ NOTVRT
[ ]
s FCR VERTICAL LINE SET VALUE = (Xx=-x1) o SIGN BIT OF {Y2-Y1}
L ]
CLA xMxi
Qe LEAVE
CHS
TRA LEAVE
[ ]
o« DTHERWISE SET VALUE
. z (Y14l X-X1)o¥2-YL}/IX2-X10-Y)efSIGN BIT OF X2-X1)
L ]
NCTVRY FMp xMx) {v2-Yl)egx-x1)
FoP x2vxl
XCA
FAC 32764 vl
FSR Y
LLG x2~7xl
TCP LELVE
CHS




.
s EXIT

LEAVE TRA lo4
.

& VARIABLES

\ PlE 00,00 00 INPUT Y
XMX1l PLE se 0a, 00 X=x1
X2MX1 PlE se,0q 00 X2-x1
Y2kY]l PLE ee 08,00 Y2-Y1
END

C GIVIOT (SUBROUTINE)

c LABEL

CGIVICY

C

SUBROUTINE GIVIOT(ITPIM, ITPOUT)
C
C THIS SUBROUTINE FURNISHES THE CALLING PROGRAY WITH THE LOGICAL
C TAPE NUMBERS OF THE SYSTEM INPUT TAPE AND THE SYSTEM QUTPUT TAPE
c
ITPIN = 4
ITPOUT = 2
RETURN
ENC
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. LNGSET
] FAP
oLNGSET
COUNT
L8L
ENTRY

({SUBROUTINE)

15

LNGSET

LNGSET (QLONG, TL1, TL2, QLNG!
--=-ABSTRACT==--

TITLE - LNGSETY
B800SY A LONGITUDE BY 3¢0 OEGREES CONDITIONALLY

&
L ]
.
.
L ]
L ]
L ]
U] LNGSET IS A SPECIAL PURPOSE SUBROUTINE FOR MAIN PROGRAM
® QSCAN]1l WHOSE PURPOSE IS TO MAKE AN ADJUSTMENY OF A TRIAL
. LONGEFTUDE, OQLONG, [N CASES WHERE THE TRAPEZOIDAL REGIOW
. CROSSES THE MERICIAN. THE EASTERN CORNERS OF THE
e TRAPEZICID HAVE LCNGITUDES TLYI AND TL2. LET TLMAX =
. MAXIMUMITLL,TL2). THEN ULNGSET SETS
L ]
. QUNG = QLONG IF  TiLmMaX LSTHNx 360.0
€ OR IF TLMAX EXCEEDS 360.0 AND
U QULCNG GRTHN= (TLMAX-360.0)
e
. QLNG = QLON5+360.0 OTHERWISE.
.
L ]
® PROCRAM FOLLOWS BELOW
e
L ]
e FIRSY SET = MAXETL1,TL2}-36GC.0, MQ = QLONG
.
LNGSET CLAe 2¢ 4 Tl
LUQe 3,4 T2
TLG FSe
XCA
FS8 Fs6 K360 BIGGEST MINUS 360
LCQe le4 CLONG TO MQ
.
® SET QUNG = QLONG [IF AC 0.C OR LESS
. OR IFf AC GRTHN C.0 BUT LSTHN= MQ
TMi STC
TZE STQ
TLQ XCA
STC STQs 4y 4 STORE QUNG
TRA 5S¢4 EXITY
.
e OTHERWISE SET OQLNG = QULONG ¢+ 360.0
L ]
XCA XCA
FAQD 30 CLONG + 1360.0
$STQOe 4y 4 STORE GQULNG
TRA S5¢% EXLV
e
2 CCNSTANT
L ]
K3¢C DEC 360.0
ENC




S5« Illustrative Recults
For 1llustration we take the problem of sampling
shallow focus events in the eastern half of the circum-
pacific belt during 19%3. Referring to Gutenberg's divisions
in Figure 1 this area may be defined by the set of regions
numbered 1 through 10, extending from tne Ale_c¢ian Arc to
the Southern Antilles, Let us say that we want 50 events in
the inclusive magnitude range 4.0 to 4.9, and 50 in the range
5.0 to 5,9, all having focal depths in the range 0 to 70 km,
Assume thut the logical tape asslignments are as follows,
Logical ¢ ls for the U,S,C.&G.S. tape
Logical & 1is for the QSCAN1l output tape
Logical 12 ig for the Rand random aigits tape
Logical o 1s for the QSCANZ output tr: =
and that no punch ta: -~ is8 ¢ ~1red. Then tn:= :: i+ cards con-
trolling the QSCAN1 executiin would be as {nllows,
» DATA
9 5 0
EVERIS IN EAST HALF OF PACIFIC CIRC’ “ERENTIAL BELT, O-7O0KM, 1963
1 1 63 a2 31 63
0.0 70,0
10
GUTENSERG AND RICHTER REGION NUMBER 001 ALZUTIAN ARC
CIRCUMSCRIBED BY TRAPEZOID
etc, as shown on pages 11 and 12 for the first
10 regions, except that no blank cards may appear
in this deck (the 1listings of Section 3 have a
blank spacer card between the decks for each regicn)
P
The gubsequent QSCANZ execution would be controlled by the

following data cards.

G DATA
6 o
SELECTION OF QUAKES IN RANGES 4,G TO 4.9 AND 5.0 TO 5.9
5 12 0
2
L,o 4.9 50
5.0 5.9 50

The execution results are shown 2n the next few pages,




(OSCAN1 »rinted output)

EXECUTION
EVENTS IN EAST HALF OF PACIFIC CIRCUMFERENTIAL BELT,
1 1 63 12 31 63
70.0 0.
10

GUTENBERG AND RICHTER
CIRCUMSCRIBED BY TRAPEZOID

LATHI LATLO LNGHIW LNGKIE

65.0 50.0 164.0 218.0
INSCRIBED BY TRAPEZOIC

60.0 0.0 164.0 218.0
2 TRAPEZCIDAL SUBREGIONS ARE
1 6%5.0 6C.0 200.0 218.0
2 60.0 50.0 1646.0 218.0

GUTENBERG AND RICHYER
CIRCUMSCRIBED BY TRAPEZOIO

LATNI LATLO LNGHIM LNGHIE

65.0 45.0 218.0 245.0
INSCRIBED 8Y TRAPEICIO

65.C 43%.0 218.0 2435.0
1 TRAPEZQOIDAL SUBREGIONS ARE
1 65.0 45.0 218.0 245.0

GUTENBERG AND RICHTER
CIRCUMSCRIBED B8Y TRAPEZOLD

LAYHI LATLO LNGHIW LNGHIE

$5.0 31.0 225.0 248.0
INSCRIBED BY TRAPEICGID

45.0 31.0 225.0 245.0
2 TRAPEZCIDAL SUBREGIONS ARE
i 45.0 34.5 22%.0 245.0
2 34.5 31.0 225.90 248.0

GUTENBERG AND RICHTER
CIRCUMSCRIBED BY TRAPEZQID

LATHI LATLO LNGHIW LNGHIE
31.0 20.0 235.0 248.0
INSCRIBED BY TRAPEL01!D
31.0 20.0 235.0 248.0
I TRAPEZOIDAL SUBREGIONS ARE
1 3l.0 20.0 235.0 268.0

GUTENBERG AND RICKTER

01

REGION NUMBER 001 ALEUTILN

REGION NUMBER 003 CALIFORNIA

REGION NUMBER 004 BAJA CALIFORNIA

0-70 KM, 1963

REGIOM NUMBER 002 ALASKA TO BRITISH COLUMBIA

ARC
LNGLOW LNGLOE
164.0 218.0
164.0 218.0
200.0 218.9
164.0 218.0
LNGLOW LNGLOE
218.0 24%.0
218.0 245.0
218.0 245.0
LNGLOM LNGLOE
225.0 248.0
225.0 243.0
225.0 245.0
225.0 248.0
LNGLOM LNGLOE
235.0 2%7.0
235.0 257.0
235.C 257.0

REGICN KUMBER 005 SOUTHERN MEXICO




(QSCAN1 printed output)

CIRCUMSCRIBED 8Y TRAPEZOID

LATHI LATLO LNGHIW LNGHIE LNGLOW LNGLOE
20.0 10,0 240.C 270.0 240.0 270.0
INSCRIBED 8Y TRAPEZOID
20.0 10.0 240.C 270.0 240.0 270.0
1L TRAPEZOIDAL SUBREGICNS ARE
1 20.0 10.0 240.0 270.0 260.0 270.0

GUTENBERG AND RICHTER REGION NUMBER 006 CENTRAL AMERICA
CIRCUMSCRIBED BY TRAPEZOID

LATHI LATLO LNGHIW LNGHIE LNGLOW LNGLOE
15.0 05.0 21G.C 285.0 270.0 285.0
INSCRIBED BY TRAPEZO1D
15.0 05.0 270.C 285.0 270.0 285.0
1 TRAPEZOIDAL SUBREGIONS ARE
1 15.0 05.0 270.Q 28%.0 270.0 285.0

GUTENEERG AND RICHTER REGION NUMBER 007 THE CAR!BBEAN LOOP
CIRCUMSCRIBED BY TRAPEZOID

LATHI LATLO LNGHIW LNGHIE LNGLOW LNGLTE
25.90 05.0 270.0 305.0 270.0 3Jos.0
INSCRIBED BY YRAPEZQID
25.0 05.0 270.C 305.0 30C.0 305.0
2 TRAPEZOIDAL SUBREGICNS ARE
1 25.0 15.0 270.C 305.0 270.0 305.0
2 15.0 05.0 285.0 305.0 285.0 305.C

GUTENBERG AND RICHTER REGION NUMBER 008 ANDEAN ZONE
CIRCUMSCRIBED BY TRAPEZOID

LATHI] LATLD LNGHIY LNGHIE LNGLOW LKRGLOE
05.0 -37.0 275.C 305.0 275.0 305.0
INSCRIBED BY TRAPEZOID
05.0 -37.0 275.0 305.0 275.0 305.0
1 TRAPEZOIDAL SUBREGIONS ARE
1 05.0 -37.0 275.0 30%.0 275.0 305.0

GUTENEERG AND RICHTER REGION NUMBER 009 SOUTHERN SOUTH AMERICA
CIRCUMSCRIBED BY TRAPEZOID

LATHI LATLO LNGHIMN LNGHIE LNGLOW LNGLOE

'37.0 -65.0 275.¢C 305.0 275.0 305.0
INSCRIBED 8Y TRAPEIOI1D

-37.0 -65.0 275.0 290.0 2715.0 290.0
2 TRAPEZOIOAL SUBREGICNS ARE
i -37.0 -50.0 ¢15.0 305.0 275.0 305%.C
2 =-50.0 -65.0 2715.C 290.0 7v5.0 290.0C

GUTENEBERSG AND RICHTER REGION NUMBER 010 SOUVHERN ANTILLES
CIRCUMSCRIBED 8Y TRAPEZ0ID

LATHI LATLOC LNGHIW UNGHIE LNGLOW LNGLOE

~50.0 -7C.0 290.C 350.0 2906, 0 350.0Q
INSCRIBED BY TRAPEZOID

=50." -70.0 290.C 350.0 290.0 350.0
1 TRAPEZOIDAL SUBREGIONS ARE
1 -50.G -70.0 290.C 350.0 290.90 350.0

62




(QSCAN1 printed output)

LISTING OF QUAKE CARDS SELECYEC

0105621250217 T 4N Té.1W
010163233905.656.6N157.7w
010263005349.117.5X% 82.TM
010263115721.251.4N178.4M
010562212702, 74}.0N124.1W
010663064016, 23.,6N108.6W
011063051836.918.8N106.3W
0111631212164265.05 75.7M
011162143611.012.6N 88.2M
011263060210« 16.7N 98.3Mm
011362023938.732.9N116&6.5%
011563063229.537.4S T_.4W
011562135028.311.5N 87.8W
011663035256.1 T.5N 74.5W
011662054452.351.3N179.9%
G11763032702. 43.6S 83.6M
011763042222.510.65 78.7TW
011963192903.616.9N 85.0%
011962195059.417.0N 85,00
012063085606.251.9N173.2M
012062105651 .450.3N129.4M
012063131627.025.4N110.7w
012063222128.,726.TNL10.TN
012163070045, 60.5S 27.2k
012i43144705.459,5N151.2W
0122463083233.211.35 T4.7v™
012263112941.330.8S 72..¢w
012462025209.0 8.4N &60.8W
012463214313, 4T7,5N121.9%
012563130153.351.4N178.1E
012743030038, 731.6N115.TwW
012863130050, 754.TNL6]1.6W
012063134954, 755.8N162,.9%
012963043129.6 5.8N 78.4W
012953225022, I52. TN168.4M
013062043954.354.8N161.6K
0130631015304.155.6S5 28.3M
913163030958.363.5N149.4N
C13163112730.754.TN161.TH
G13263184400.252.7TR168.7M
0131633i%1022.654.2N167.5E
02026311514}3.739.0N122.08M
0202463120%936.93%.0N222.8M
020243135818.9356,8M121.5M
0202631801313, 51.3N179.1M
020263212538, 13,98 92.1w
020363111808, B8.8S 75.8W
020363125213.8 T.6N T2.1M
N20463100403.451.6N1TE. 6N
02G+52122838.1 5.1N 82.4W
020563071930.059.4N156.4W
020563'20820.6%%, l65.4¥
020563174938, 14.,2N 94.0M
020563203921.638.45 T73.2w
320663012129.038.45 12.6M
0206630613839. 14.9N 98.0w
0206462070147.0 7.4N 62.6W
C20663181710.955.6N166.1E
020663204650.756.7S 28.8w

33 COLOMBIA.

506.5PALASKA PENINSULA.

33 SWAN [S. REGION,

29 ANDREANOF [S., ALEUTIAN IS.

13 160 XM, OFF CQAST OF HUMBOLT (C.,

33 GULF OF CLALIFORNIA,

33 OFF COAST OF ALISCO, MEXICO.
33 NEAR COASTY OF SOUTHERN CHILE.
32 OFF COAST OF EL SALVAOQOOR.

33 NEAR CCOAST OF OAXACA, MEXICO.
33 SAN DIEGO COUNTY, CALIFORNIA,
42 NEAR COAST OF CENTRAL CHILE.
33 OFF WEST COAST OF NICARAGUA.
33 COLOMB 1A,

38 ANDREANOF [S.. ALEUTIAN IS.
3) 600 KM WEST OF CHILOE, CHILE,
46 OFF COAST OF PERU.

33 OFF NORTH COAST OF HONDURAS.
33 OFF NORTH COAST OF HMONDURAS.
30 ANDREANOF [S., ALEUTIAN (S.
il YANCOUVER {SLAND REGION.

27 GULF OF CALIFORNIA.

37 GULF OF CALIFORNIA.

3 SANDWICH IS, REGION.

6T KENAL PENINSULA, ALASKA.

33 PERU.

33 NEAR COAST OF CENTRAL CHILE.
-1 NEAR COAST OF VENFILELA.

33 KING COUNTY, WASHINGTCN,

33 RAT ISe.e ALEUTIAN [S5.
334.TPBAJA CALIFORNIA.

336.3IPALASKA PENINSULA,

33 ALASKa PENINSULA,

31 SOUTH OF PANAMNZ,

33 FOX !S., ALEUTIAN IS.

33 ALASKA PENINSULA,
336.5PSANDHWICH IS, REGION.

5& CENTRAL ALASKA,

3 ALASKA PENINSULA.

» FOX [S.s ALEUTIAN IS.

53 BERING SEA-.

33 LAKE COUNTY, CALIFORNiA.

33 LAXE COUNTY, CALIFORNIA.

16 SAN BENITO COUNTY, CALIFORNiA.
33 ANDREANOF [S., ALEUTIAN S,
33 OFF WEST CUAST OF GUATEMALA.
33 PERU.

33 VENEZUELA-COLOMBI A BORDER.

kX ANOREANQF [Se.s ALEUTIAN [S.
45 SOUTH OF PANAMA,

33 ALASKS,

33 FOX Iae9 ALEUTIAN IS.

23 OFF COAST OF CHIAPAS, MEXICO.
416.4PNEAR COAST OF CENTRAL CHILE.
335.4LNEAR COAST OF CENTRAL CHILE.
33 CFF COAST OF CHIAPAS, MEXICO.

61 wEAR SOQUTH COAST OF PANANMA,
33 KOMANDORSKIE ISe. REGIGN.
33 SANDWICH IS. REGION.

63

10

42
46
66

b )

7¢
73
78
81
95
99
106
1G8
118
120
130
131
133
135
136
138
143
146
152
153
162
167
15
186
206G
201
206
214
215
219
222
224
228
229

16
11

16
19
20
26
217
35
37
39
42
48
49
53
54




(QSCAN1 printed sutput)

C0662214316.320.2S &67.4m 16 LA RIOSA PRCVIRCE, ARGENTINA. 5%
020967075952.G951.2N179.8w 23&.5CANDREANOF [S., ALEUTIAN [S, L
C21062050234., T.8N B3.4W 336.0CSOUTH OF PANARKA, 84
021062051040s S4alMine.5¢ 334,1CF0X [S., ACEUTIAM (S, 8%
C21262084337.919.C4107.40 335, 4(RPEV LLA GIGEDRD IS. REGIUN. 102
C21262150946.051.3N177.9% 333, TCANDREANCF IS., ALEUTIAN (S, 103
C214620B3159.5 &, (N B2.5w 334.2080UTH OF PANAMA, 118
CAlee2085036.510.7% 61.3u 234 _OCNEAR NORTH COAST OF TTIN'DAD. 19
(21667220320 2.64 A.5S BO.1W 334.8C0Fr (OAST OF PERU, 153
G21752035041.217.0M00.8% 334.1CGUERRERO, MEXICD. 157
C21563163915.155.13S "2.8W 31} SANOWICH 1S, REGION. 180
22063143207, 751.9N177.98 334.7CRAT 1S., ALEUTIAN 1IS. 188
N22062170732.545.5S TA.TW 334.6C0OFF COAST OF SOUTHERN CHILE. 161

21671201197 «0.4N125.0% 33 NEAR COAST OF NORTHERN CALJFORNIiA. 195

2182234234, 712.7M 964.9w 534 .3CNICAFAGUR. 20%

S263211406411P.IN T1.3W 50T.5CNEAR SOUTKH COAST OF NOMINICAN REPUBLIC. 216

J226203195T7. 58, 8N A7.2W 334 ICNCAR COAST OF SCUTHEASTERN ALASKA, 218
CO2762070237.G44.8S In.lw 334, 9CHEAR COAST OF SOUTHERN CHILE. 2:0
072462003701, 32.2S 68.5W 334.3CMEMDOZA PROVINCE, ARGENTINA, 222
COlA62232935.953.6N164,3W 334,.3CFOX IS., ALEUTIAN IS, 232
Co2%70B0R20.128.1S 65.4w 325.35CSAN LUIS PROVINCE, ARGENTINA, 258
Ca256.085060.¢12,2N B88.2% 334.2C0FF COAST OF EL SALVALDCR. 239
Ce2563155434.862.5K150.1W 334.1CALASKA. 241
C22F62163013, 12.4N B7.6W 334.2(NEAR COAST OF NICARAGUA. 246
CU2C62232319.536,1S 75.1W 334.7CNEAR COAST OF SOUTHERN CHILE, 250
C2276716C111.216.9N100.5W 334.5COFF COAST OF GUERRERQO, MEXICO. 257
C22762211122.5 5.65 79.3w 1)} NORTHERK PERU, 260
0227¢2233620.,454.BN161.6W 235,3CALASKA PENINSULA, 267
CIV162N02557.434.8N119,3W 1664.8BPVENTURA COUNTY, CALIFORNIA, 1
030165040234.115.6N 93.1nh 1I34.3CCHIAPAS, MEXICG. 3
(030263220917 14.8BN 94,0k 334,1COFF COAST OF CHIAPAS, HMEXICO. 21
039462156304.0 4.55 Bl,.6wW 335.4COFF COAST OF NIJIRTHERN PERU. 38
030462183151.515.75 75.3W 454.9CNEAR COAST OF SOUTHERN PERU, 39
0305630264829.911.0N 90.4W 334,1CSOUTH OF GUATEMALA, 44
030562070505 .7 4.55 81.5%W 315.6CCGFF COXST OF NCRTHERN PERU, “6
030763121628, 5644.35 75,3 455,6CNEAR COAST OF SOUTHERMN (HILE. 64
030763134351.250.8N178.5E 334, 1CRAT 15., ALEUTIAN IS, (-
030703235325.044,8N23.4K 234,6CNORTHWESTERN OREGON. 68
(30862222626, S9.0N Bé4.1W 33 NEAR WEST COAST OF COSTA RICA. 78
031063012406.156.2N153.8% 33S.1CKODIAX YSLAND, ALASKA, 91
031062065433, 14.2N 89.5W 334,3CNEALR COAST OF EL SALVADOR. S4
031062 77%84129.9S 71.2W T06.1FPNEAR COASY OF CENTRAL CHILE, 37
0310671141929, 3B.4N127.2w 33 OF 7 COAST OF NCRTHERN CALIFOPNid, 99
031162i57007.617.6NK100.8W 334,8CGUERRFERO, “EXICO. 110
031362103919.119.5N 69.5% 334.1CO0OMINICAN REPLBLIC. 121
031463181319.153.0N164.9W 336, 60F0X IS., ALEUTIAN IS, 126
031762061852.4 7.1N K2.2Ww 534,6CSTUTH OF PANAMA, 142
031962141318.127.0N115,0W 334.1CBAJA CALIFORNIAL 160
032163181922.750.6N129.4% 234,0CVANCOUYER [SLAND REGIOGN. 181
032262014425.819.3N 67.0m 294.3CHMONA PASSAGE. 183
032462022449,2%:i,6N1 73,30 554, TCANDRCANOF [S., ALEUTISN [S. 203
C32463203056., 17.0N 9G9.6W 333.6CNEAR COAST UF _UERRERO, MEXICU, 212
0326463213524.451.0AN178.1W 576.CGPANDREANOF [S., ALEUTIAN <. 213
032563023947.952.2N1Ti.2% 443,4CANDKEANOF 1S., ALEUfIAN IS. 214
032662182308.351.3INITB.8E SC%.6CHRAY 1%., ALEUTIAN 1S, 230
C32762023151.5 6.8N T73.8wW 33 COLTMs LA, 235
032762091143.751.IN130.1H Z33.5COLEEN CHARLOTTE |S. 240
032763211301 7%14%92 2% ik 336, JCANDREANOF [S5., ALEUTIAN I, )
032R630€271€.6410.9S5 B4.2 324 SCOFF (OAST OF CHILE. 241
032362002231.855.4N166.0E 334,20 GHANUURISIE (9. 258
QIZRLADS1222. 135.RN G 8U 134,57 LOATIMALA. ve 1

ol




(QSCAN1 printed output)

032963074756.212.4N 91.0K
033063003440.151.1N129.4H
033063065659.651.8N170.5k
03316304 6008 6.55 Bl.l%
033163055100.910.75 T8.5wW
023163153325.352,1N167.2W
040162012510.529.8S 67.5w
0640363013559.3 4.85 T8.4W
040483060T15.3 3. 3N 74,.5M
0406563111923, 363.4N1 495K
040663120709.563.6N149.5W
040663201819.340.7N128.3W
040363234020.82v.0ON109.3W
040962122057.934.65 T6.2W
061063002930. 52.4N1TG.5wW
041063183230.636.4S T3.3W
041163011344.351.9N176.2W
N41163041239. 14.8N 92.2W
041163113556.063. TNIAB.6¥
041163121021.519.7TN108.3W
04116213Nn229.953.6N164.6N
041163164525.160.25 l&.TK
041263041323.761.2N147.3¥
041263133803.051.6N175.0W
041363075143, 32.0S 68.4W
N4%363185318.011.7N 87.8W
L1563051704,223.5S 68.9W
061563073259.360.8N147.5W
041563223559.T15.0N 92.2w
041263165412.448,1N128.5¥
041763182427.654.95 28.2W
041763190826.7 5.4N 81.5wW
0641063042740.619.4N109.1W
061863220433.622.0S 64.3N
041963032111.635.7N118.1W
041962061916.831.6N115.TW
042063054659.527.5S 70.2"
042063143037.617.5N 98.6h
N42363023539.832.35 T12.5H
042363033744.119.9N3 09, 2K
042363071944.860.75 24.TW
042363125806.650.9N1 26.8W
042563072009.212.4N B7.4N
042563210644,028.1S 70.0m
042663053730.816.65 T3.7w
042763151010.561.4N148.3
C42763192943,.730.3S 70.3W
042863052208.012.15 78.0m
042863215722.124.05 88.1%
042963203541.61T.4N 92.7W
042G63214417.151.4N178.6E
$43063003603.051.3N178.5E
043063C31852.151.4N179.1F
043061032604.251.2N178.6E
043063070755.951.5N178.4E
043662110359, 615.2N 93.0W
043063184314.0 8.2S 79.9M
050163163843.413.3N 91.8W
0503630, 1444,437.7N1103.8W
050483044118.9 4. 74 73.8%
C50463055604.151.EN1TS.4N

. = WL N

336,3CCUATEMALA,

334, 2CQUEEN CHARLOTTYE IS,

3] FOX 1S., ALEUTIAN 1IS.
325.2CNEAR COAST OF SOUTHERN PERY,
3135, 0CNEAR COAST OF PERU.
334.3CF0X I1S.. ALEUTIAN [S.

13 LARIOJA PROVINCE, ARGENTINA.
334,.5CPERU~ECUADOR BORDER,
314.2CCOLOMB LA,

395.5CCENTRAL ALASKA.
554,5CCENTRAL ALASKA,

334,2C0FF (OAST OF NURTHERN CALIFORNiA.
444,3COFF WEST CUASY OF MEXICO.
334.6COFF COAST OF CHILE.
333.8CF0X 1S.¢ ALEUTIAN [S5. REGION.
404 .4CNEAR COAST OF CENTRAL CHILE.
TOA.4CANDREANOF 1S., ALEUYIAM ]S.
333.9CGUATEMALA,

10 CENTRAL ALASKA.

334.6COFF COAST OF MEXI1CO.
334.3CFCX IS.y ALEUTIAN 1IS.

33 SANDWICH IS. REGICN.
614.3CCENTRAL ALASKA,

334 . 2CANDREANOF 5., ALEUTIAN 1S,
334,6CSAN JUAN PROVINCE, ARGENTINA,
334,4COFF COAST OF NICARAGUA,
41 NORTHERN CHILE.

57 KENAI PENINSULA REGION, ALASKA,
334.6CMEXTICO-GUATEMALA BORDER.

33 WEST OF VANCOUVER [SLAND.
265.3CSANOWICH 135,

334.2CS0UTH OF PANAMA,

334.5C0FF COAST OF JALISCG. MEXICO.
33 SOUTHERN BOLIVIA.

33 KERN COUNTY, CALIFORNIA.

14 BAJA CALIFORNIA.

4. TCNORTHERN CHILE.
-33.9CGUERRERD, MEXICO.

33 NEAR COAST (F CEMTRAL CHILE.
334, 2CREVILLA GIGEDO IS. REGION.
335.2CSANDWICH IS, FEGION.
$33.3CVANCOUVER [SLAND REGION.

33 NEAR WEST COAST OF NICARAGUA.
68 NORTHERN CHILE.

23 NEAR COAST OF SOUTHERN PERU.
39 SGUTHERN ALASRA,

"4, TCCENTRAL CHILE.

¢.9CNEAR COAST OF PEXU.

3 NGRTHERN CHILE .
275.2CCHIAPAS, MEXICOG.

606 . OPANDREANCF 1S.s ALEUTIAN IS,
ubht  6LANDREANOF 1S., ALEUTIAN IS,
504.5CRAT 1S., ALEUTIAN IS,
504.9CRAT iS., ALEUTIAN {S.
545.1CAT [S.e ALEUTIAN IS,
334.3CCHIAPAS, MEXICO.

604 .8CNEAR COASY OF PERU,
704.2COFF WEST COAST OF GUATFMALA,
154,2PMONO CUUNTY, CALIFORNIA,
434.0CCOLOMB LA,

695.5CANDREANCF 1S., ALEUTIAN 1S,

65

264
269
27t
279
281
288

28

41

59

60

65

68

93
100
104
108
110
114
115
116
118
121
124
130
136
146
148
152
176
185
186
190
194
196
158
211
213
230
233
234
227
256
266
27
278
280
288
292
301
302
303
30%
307
109
312
313

i1l

16

17




(QSCAN1 printed output, 9 pages omitted)

221562165423.616.3N 97.7W
121663 62320.412.7N BB.4w
121662104952.513.9N 90.9%
121762232211.252.9N165.4
121863 14213.5 7.45 74.0W
12186310 651.043. TNL26.%
1219623 14734,.039.05 70.4W
121962 43451.533.15 68.7%
12196216%444,0 8.35 80.6M
12186317 & 7.8 9.75 79.1wm
121963203350,135.,25 68.0%n
121963223459.£852.0N170.6W
1220631048 4.2 5.2S5 80.8w
122062172948, 751.8N177.7%
122062222831.213.2N 88.0w
122262 12011.C14.3N 93.0W
122262 35616.032.3S5 69.2W
122262 55629.535.15 67.9%
122363223422.112.3IN 72.8w
12726462 217 9.051.7IN177.1W
122563 9 0 2.752.0N172.1w
122561323 252.019.CN108. 4w
12266221117 1.951.2N169.6w%
122762 0 959.513.45 72.7W
122763 23622.345.7N123.3W
1227623 35710.014.5N 90.7w
122763234648 0 6. 7N 83.9w
122863 657 9.914.4N 92.3W
122863124451.018. 18106434
122863164837.018.4N106.0W
122862175833.160,45 51.8w
122862191724.018.5N105.8W
122863232026.662,95N154.0m
122963 23139.018.4N10b6.1W
122563 34128.0'8.8N106.2W
122963 43431.019.1N105.9%
122963 62248.016,46N105.8W
123062 B2745.118.8N1C5.8W
1230621347 8.138.8N122.8w
1230632339272 2.5S5 78.4%u
122162101750,C19.CN105.8W
123463125 %8.063. INL 46.0W
123163173732.156.5S 26.0M
123162214163.016.6N 99,.0n

354.200AxACA, MLXiICO.

344 ,3COFF COAST OF EL SALVAQDOR.
594,3CNEAR COAST OF GUATEHALA.

336 ,.9CF0OX IS., ALEUTIAN IS,
3J34.0CCENTRAL PERU.

334.2COFF COAST OF OREGON.

334, 3CNEUQUEN PROVINCE, BARGENTINA,
454 .5 MENDOZA PROVINCE, ARGENTINA.
334,3C0FF COAST CF CENTRAL PERY.
565.1CNEAR COAST GF CENTRAL PERU.
32%.3CMENDOZA PROVINCE, ARCEN INA.
3134, 4CFOX 1S., ALEUTIAN IS
555.2CNEAR COAST OF NDORTHEFN PERU.
334.4CANCREANDF 1S., ALEUT.AN IS,
644 . ICNEAFR (OAST OF EL SAL < *DOR.
334,4C0OFF COAST OF CHIAPAS, MEXICQO.
334,3CMENDOZA PROVINCE, ARGENTINA.
3134, 7CHENDGLA PROVINCE, ARGENTINA.
334.5CUFF NORTH COAST OF COLOMBIA.
334.0CANDREANOF [S.s ALEUTIAN IS,
454.TCANDREANOF 1S., ALFUTIAN IS.
333.7COFF COAST OF JALISCO, mEX!CO,.
334.3CF0OX [S.y ALEUTIAN IS5,

424 . 1CSOUTHERN PERU.

374 SCNORTHWEST OREGON,

333 W GUATEMALA,

334.1CS0UTH OF COSTA RICA,

334 LCNEAR COAST OF GUATEMALA,
333.9C0FF COAST OF JALJSCO, MeXICO.
334.,3COFF COAST OF JALISCO, MEXICO,.
495.4C5QUTH SHETULAND 1S. REGION,
333.9C0FF COAST OF JALISCO, mEXICO.
334 2CCENTRAL ALASKA,

331,.8COFF COAST OF JALISCO, MEXICO.
334.1COFF COAST OF JALISCO, MEXICC,
333.8COFF COAST OF JALISCO, MEXICO.
334.4C0FF COAST OF JALISCO, MEXICO.
333.9CG+F COASY GF JALISCO, MEXICO,
334.TCMENDOC INO COuUNTY, CALIFORNIA,
334.3CECUADOR.,

333.8COFF COAST QOF JALISCO, MEXICO.
333.8TCENTRAL ALASKA,

306 IUSANDNITH 1S,

336,3CGUERRERO, RIXKICO.

oo

18%
196
198
210
212
21
2¢1
222
224
225
227
228
235
240
247
253
259
257
219
213
293
298
309
LR
e
313
3o
323
32s
329
310
331
3313
335
337
34
342
157
360
36t
3149
3712
374
3717

=,



(QSCAM1 printed output)

174 QUAKES SELLCTED
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(QSCANZ printed output)

THE D2YA DECK FOR THIS RUN OF QSZANZ2 FOLLOWS BELOW
SELECTION OF QUAXES IN RANGES 4,0-4.9 AND 5.0-5.9

5 12 0
2
4.0 4.9 50
5.0 5.9 50

THE FIRST FILE OF YHE QUAKE TAPE FOR THIS RUN FGLLOWS BELOW
EVENTS IN EAST rALF OF PACIFIC CIRCUMFERENTIAL BELY, O-T70 KM, 1963
| 1 63 12 3l 63
70.0 0.
1C
GUTENBERG ANC RICHTER REGIGON NUMBEP. 001 ALEUTIAN ARC
CIRCUMSCRIBED BY TRAPEZIOID

LATHI LATLO LNGHIMW LNGHIE LNGLOW LNGLOE
65.0 50.0 164.0 218.0 164.0 218.0
INSCRIBED B8Y TRAPEIO.C
€0.0 50.0 164.0 218.0 164.0 218.0
2 TRAPEZOIDAL SUBREGIONS ARE
1 65.0 60.0 200.0 218.0 200.0 2.8.0
P 60.0 50.0 164.0 218.0 164.0 218.0

GUTENBERG 2°«C RICHTER REGION NUMBER 002 ALASKA TO BRITISH COLUMBIA
CIRCUMSCRIBED 8Y TRAPE20ID

LATHI Le1L0 LNGHI W LNGHIE LNGLOW LNGLOE
65.0 45.0 218.0 245.0 218.0 245.0
INSCRIBED 8Y TRAPEZOQOIC
65.0 45.0 218.0 245.0 218.0 245.0
1 TRAPEZOIDAL SUBREGIONS ARE
| 6%.0 45.0 218.0 245.0 218.0 245.0

GUTENBERG AND RICHTER REGION NUMBER 003 CALIFORNIA
CIRCUMSCRIBED BY TRAPEZ01D

LATHI LATLO LNGHIW LNGHIE LNGLCW LNGLOE
45.0 31.0 225.0 2643.0 225.0 2648.0
INSCRIBED BY TRAPEZOQOID
45,0 31.0 225.0 2645.0 225.0 245.0
2 TRAPEZUIDAL SUBREGIONS ARE
2 45.0 36.5 225.0 245.0 225.0 245.0
2 34.5 31.0 225.0 248.0 225.0 248.0

CUTEKBERG AND RICHTER REGION NUMBER 004 BAJA CALIFORNIA
CIRCUMSCRIEED BY TRAPEZOQID

LATHI LATLO LNGHI W LNGHIE LNGLOW LNGLOE
3l.0 20.0 235.0 248.0 235.0 257.0
INSCRIBED BY TRAPEZOIC
31.0 20.0 255.0 2¢8.0 235.0 257.0
1 TRAPEZCICAL SUBREGIOMS ARE
i 31.0 20.0 235.0 2648.0 235.0 257.0

GUTENBERG AND RICHTER REGIDN NUMBER 00S SOUTHERN MEXICO
CIRCUMSCRIBED BY TRAPEZO0ID

LATHI LATLQ LNGHIW LNGHIE LNGLOW LNGLGE
20.0 10.0 240,0 270.0 240.0 270,90
INSCRIBED B8Y TRAPEIOIC
20.0 10.0 240.0 270.0 240.0 270.0
1 TRAPEICIOAL SUBREGIONS ARE
! 20.90 10.0 240.0 270.0 240.0 270.0
GUTEN3ERG ANT RJCHTER RTGION NUMBER 006 CENTRAL AMERICA
68
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(GSCAN2 printed output)

CIRCUMSCRIBED BY TRAPEICIU

LATH] LATLO LNGH W LNGHIE LNGLOW LNGiL OE
15.0 05.0 210.0 285.0 210.0 285.0
INSCRIBED BY TRAPEZOIC
15.0 05.0 210.0 285.0 2710.0 285.0
1 TRAPEZOIOAL SUBREGICONS ARE
1 15.0 05.0 270.0 285.0 270.0 285.0
GUTENBERG ANC RICHTEK REGION NUMBER 007 THE CARIBBEAMN LOCP
CIRCUMSCRIBED BY TRAPEZICID
LATHI LAY O LNGHI W LNGHIE LNGLON ULNGLOE
25.0 05.0 270.0 305.0 270.0 305.0
INSCRIBED BY TRAPEZOQ{C
25.0 V5.0 27C.0 305.0 300.0 305.0
2 TRAPEZCOIDAL SUBREGIONS ARE
1 25.0 15.0 270.0 305.0 270.0 305.0
Z 15.0 05.0 285.0 305.0 285.0 305.0
GUTENBERG ANC RICHITR REGION NUMBER 008 ANDEAN ZONE
CIRCUMSCRIBED BY 1~APE201D
LATHI LATLO UNGHI W UNGHIE LNGLOW LNGLOE
0%.0 -37.0 275.0 305.0 2,530 305.0
INSCRIBED BY TRAPEZOIC
05.0 -37.0 275.0 305.0 2715.0 305.0
1 TRAPEZOIDAL SUBREGIUNS ARE
1 05.0 -37.0 2715.0 305.0 2715.0 305.6
GUTENBERG ANC RICHTER REGION NUMBER 009 SOUTHERN SOUTH AMERICA
CIRCUMSCRIBED BY TRAPEZOQID
LATHI LATLO LNGH]I W LNGHIE LNGLOMW LNGLOE
~37.0 "65.0 275.0 305e2 27500 305.0
INSCRIBED BY TRAPEIODID
-37.0 -6%.0 215.0 290.0 275.0 290.0
2 TRAPEZOIDAL SUBREGIONS ARE
1 =-37.0 -50.0 2715.0 305.0 275.0 305.0
2 =50.0 -65.0 275.0 290.0 215.0 290.0
GUTENBERG AND RICHTER REGION NUMBER 010 SOUTHERN ANTILLES
CIRCUMSCRIBED 8Y TRAPEZOID
LATHI LATLO ULNGhIW LNGHIE LNGLOW LNGLOE
-50.0 -70.0 290.0 350.0 290.0 350.0
INSCRIBED BY TRAPLIOQID
~50.0 -710.0 29C.0 350.0 290.0 350.0
1 TRAPEZCIDAL SUBREGIONS ARE
1 -50.0 -710.0 290.0 350.0 290.0 350.0

CUAKE TAPE CONTAINS 774 QUAKES,

131 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 11 1 1

51 59 64 73 50 5
14 12 9 10 10

5 2 2 2 1

0 ¥ 0 0 0

C 0 0 0 0
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50 QUAKES

1763
2/63
3763
4/63
5763
6/63
1763
8/63
9763
10763
11763
12763

i

50 QUAKES

2763

3763 -

4/63
5763

6763 -~
1/63 -

8763
9/63

10763 -
11763 -

1276:

our
186
153
23
190
11
128
98
154
46
15
45
48

ouv
42
38
59
59
20
1217
213
68
22
313
99

(QSCANZ printed ouuput)

OF 76 IN MAGNITUDE RANGE 4-C TO

205

44
Acs
151
166
16%
161
228

13
170
136

OF
216
64
185
124
29

68
117
217
374
131

241
.26
312
224
298
181
216
2517
316
260
139

248 251
142 246

244

359 380

431 637 643 644
263 1314

166 185 309

69 IN MAGNITUDE RANGE 5.0 10

262
91
234
187
36

101
197
36

225

219 281
301 309
150 193
108 157
219 268
325 360 407
b4 4462 572 682
221 235 33¢C
70




BEST
AVAILABLE COPY



